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mprobable that these Moisie River er itures were walruses Probably 
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in the northwestern part ol the Gulf of St Lawrence and which look so 
e horses that the local fishermen peak ol them as ‘‘horsehead seals.’ 
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When all the records of occurrence of pola bears and walruses in the northe rT 
part of the Gulf of St. Lawrence for which the month is known are consid 
seasonal grouping is evident. The 17 polar bears whose month of occurren 
is known were observed in the part of the year from February to July inclusive 
only one record being in the latter month. The maximum number of occurren 
\ n April and M each of hic] yur be e recore l ro ot ti 


being one in each month of the period. One walrus was observed in Decem] 

It is apr nt that the likelihood of occurrence of polar bears and 
in t] region mentioned is greatest at the time of v when the principal ar 
of drift ice from the no takes plac Si no polar bears have been s 
in this region in the fall or winter, it see1 none ever takes up residen 
here. but t] hev eithe re killed or leave t] gion, probably returning 
the northw explained beloy Che f Ir that reac] eg 
pp o | mall chance of living here fe ny extended period. Its 
likely that the o1 ken here in December companying the ant 

| mig on of Harp Seals (Pho nlar Erxleben), wl 
picur on tl 0 t that season 
\ he oc¢ nces ol lrus along north si the Gulf of St. | I 
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na westward floy forming part of the general countercloc] a aad 
( ( In the oul _ that extend along the no t] shin from Eski Is : 
to Cane Whitt ana occasional] AQ or 60 niles ' t] west 
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nort! ster! art « } Gult of St. La e] ndicater 
quotations [rol I St. Lawrence Pilot’, Sth edition. 1916: 
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d, but in westerly winds ble” (p. 26 
We t of Cary Whi oct rd } — . t, Lome ™ Po 
as indicated by drift of arctic ice, mucl ore indistin nd infreqi 
tnougn such 1¢ sometimes, a in June. 1930. go alons that she 
Natashkwan Point Off th point, whicl north of the east end ot Anticos 
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ng nort! I ey retur! Hamilton 
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} nor no 
r i I th t l eed 1 nding on the n I nore ¢ n Gul ol 
~ ) , ‘ the } drift ( ( S »Y est longitud will 
ne hen the tart mn oss country a land journey of 
2 mor The first 100 mi r more of this journey will be across : 
rit { ESE] reversal of 1 din listrib onal rel tionships 
\ { h chilled | he proximity of cold wat und ice, is 
) indy In th eltered regions farther nort] inland) are « 
ns O ted tract Polar bears travelling northward from the gulf in this 
fat have the experience of going farther and farther from the sea and 
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also through an environment ever more southern in character, more and mor 
1 to them. The instinct to travel northward, however it may be 


unnatura 


} } 
id qa, would 





+ 





ra thus be placed in opposition to the instinct to seek barren countn 
and the sea It seems possible that in some individuals, at leas onfusior 
may eventually result. Some may turn about and make directly south t 
the Gulf of St. Lawrence, others m: and ide] 
lo extend this latter supposition to account « for the occurret of tl 
polar be in far-¢ Peribonca may be strainins t ess, but no bette 
theo ecount that occurrence is har 
MMA 
The SUDDOSt oO Ion ¢ walt Odob i in tl 1 ( 
the Moisie R ni of Anticosti Isl by Jacques ( ( n 1535 
Ss mn ptab 
Five recent occurrences of solita walruses « no shore of the G 
of St. | vrence, between Cape Whittle and the St: ( Belle Is] orca 
Reference is made to record of three polar bear Thalarctos n tin 
on the north shore of the Gulf of St. Lawrence, probably at the present Harring 
ton Islands, in the vears from 1542 to 1544 
Recent records of 24 polar bears on or near the north shore « Gulf « 
St. Lawrence between L’Anse Eclair, Newfoundlar Labrado an Wi 3 
Saguenay County, Quebec, are presented 
An occurrence of a polar bear on Anticosti Island in 1922 and an o ‘rent 
of another polar bear at Thunder River. on the north shore of the Gulf of St 
Lawrence north of the west end of Anticosti, in 1919, are records 
The killing « polar bear in 1938 at Peribonca, Lake St. John Dis 
Quebec, is discussed, with presentation of data not previously publishe 
It is shown that walruses and polar bears probably are conveyed to poin 
on the north shore of the Gulf of St. Lawre1 é of Cape WI t 
Labrador Current and the intermittent west I movement o t lg 
the Strait of Belle Isle and along the shore referr« t 
Theories concerning occurrence of polar bears on Anticosti Islan Thund 
River, and Peribonca are discussed 
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AT TAGGING IN PENNSYLVANIA TURNPIKE TUNNELS 


By CHARLES E. Mont 


banding and tagging bats in caves in central Pennsylvania between 
1938. I heard rumors of a huge bat colony in an incompleted railroad 
Blue Mountain, about 25 miles west of Carlisle, Pennsylvania. It 
ul March, 1939, however, that the reports were investigated By 
preliminary surv Wa underway on : proposed superhighway 
\lleghenies, utilizing the right-of-way and unfinished tunnels of 
Penn Railroad As roads were cut to the portals and trapped ground 
the B Mountain tunr nd others became accessible. The 
tne \ountain ridges that hindered movement across Penn- 
I pioneer days, were begun in 1883, but were abandoned two years 
ne! hi vere on half complete: 


ugh the assistance of Dr. Arthur B. Cleaves, Geologist of The Penn 


lurnpike Commission, and Dr. Ralph W. Stone, Assistant Stat 
! sit elgnt tur nel In ti Tour easternmost ridges of the 
i Viount ns Mohr 1939 Tr} r ridges tron east To west are 


atinny, and Tuscarora Mountains, and Sideling Hill. The rock 


nearly vertical position in the three easternmost tunnels. Except 
pped ground wate these tunnels were in a fine state of 
. an on | west vard ti strata become 
sa nd g oceurr n some tunnels 
Allegh« Negro, Q honing, an iurel Hill tunnels were de 
ig unn ’ | or WY te 25 tes In height na 25 eet 
ost of the distance: toward the end the width was generally 18 
he tunnels varied in length from 1,124 to 2,369 feet (Cleaves, 1938 
ree, cavelike areas of moderate temperature as shelter for hiber- 


} 


the tunnels on March 4, and March 18 and 19, 1939, and again on 


10, 1939 Descriptions of the tunnels and their bat populations 


Mountain: East Tunne Length, 1890 feet; condition, good; a few 


ock-falls and one to two feet of water in most parts of the tunnel. On 


1939, we tagged 140 bats, apparently the total population. Engi- 








376 JOURNAL OF 


neering operations possibly disturbed th« 


individuals were seen whereas 35 more bats were captured. A total of 175 
bats were tagged on both trips as follows: Eptesicus f. fuscus, 56 5 8c 
the largest populatior this species encoun ered in the tunnels; P prstrellu 
ibflavus, 66 (16°, 506); Myotis 1. lucifugus, 41 330"); M. sodalis, 12 
Fj 5a tl outhe t nmost rec 1 fe tl tat No | s . found it 
floode We Lunn 
Ky rIN Mot East Tunne ng 1369 1 he p in 
mountain valley only one-fourth mile from W Blue Mountain tun in 
evidently t ost sheltered of the entrance sitet Phe cor on oF u 
tun é ent, with rock-fall nd bel¢ lraining in Ni 
ember. 1937 eraged only three to four fe n dept! Due, pre ne 
favorable factors, the b population her was far larger than in any « tunne 
Nearly 3500 bats hung in many clusters « eral hundred each and occupi 
walls throughout the inner third of the tunnel on March 18, 1939 Air t 
ture in this part the tunnel was 46°F; outside, 28 
Of the total of about 3500 bats, the following wer Lg oe P27 
subflavus, 209 (43 166%), the largest population of this species ever report 
Myotis sodalis. 2 (1 lo M. 1. lucifugus, 143 (61 82 of about 3200 
Ept SiCu ¥. fuse d were noted, One VM subulatu Lev hs nging Ww Tet 
from the portal, was collected 
West Tunne Length, 1666 feet; in November, 1937, six to eight feet of 
trapped wate was drained, leaving the tunnel dr Almost all the bats, instead 
of hibernating on the walls as in the other tunnels, hung from the ceiling during 
visits on March 4 and 18, 1939. Three ceiling clusters, numbering 500, wet 
sampled on the second visit and provea tl be j cifu ‘ 
Total bat about 550 Tagged: / f fu 7 (2 D P Ja 
10 (5 5 V/ lucifug 26 (6 20 | dalis, 3 (3 
Tuscarora Mort I East Tun Length, 1962 feet; condition, po 
with manv rock-fal nd, before draining eight feet rap groul 
vate 
Pip hfe , (2 VU yot lu 73 (25 8 
1] t Tun? Leng 1702: a rock-fa 1122 l the port cus 
| third of 1 innel; the rest of tl n} flood , Pp 
) Clg! Te etTore araining 
Total bat i Tagged: P. s. subfl ‘@ dCs Ut ; 
S Ne oor" E.f fi i VM Ct ‘ a 
SipELING Hi East Tuna Length, 1691 fe VI 
ground oa depth of 15 feet; even ining explo! fiicu 
Lo [ LS Lage Pipi ( 15 (4 i 
if yugu i rit Perot Ept } c 2 
West Tunne Lengt 1580 feet; rock-ia me! iter s 
deep before draining 
Total bats, 74 Tagged: P subfla D, (I M 
92 12 VU de 3 (2 lo’ 


bats: 


MAMMALOGY 


’ , 
vo weeks later only 3 tagged 
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| bats we Yr 


PENNSYLVANIA old 


e released at the tunnels where they were collected. Tags. 


tagger 
! in preference to bird bands (Mohr, 1934), were obtained through a grant 
the An n Association for The Advancement of Science through the 
I Acader Science Attachment of the tiny aluminum “finger- 
¢ ( mplifies observation, and often permits recording of the 
out disturbing the | would be necessary when a bird band has 
ound the til On the reve the tag is the lettering, NOTIFY 
After using ear tags for ten years I am convinced that they 
} 
of 1939 nneling oper ons began, and in the space of about 
OI gged b ere reporte The only “foreign return,” (re 
tagged individual at another locality; Griffin, 1940) reported to the 
S nd Wild] s \ n 1063, a femal Pipistrellus, found dead 
May 6, 1939, along Chiques Cre¢ bout one mile south of Mount Joy, 
I County, Penn ini 0 1 due east Kast Kittatinny tunnel 
had been tagger Tw ( eturns,’’ (recapture at the locality 
t | bee ugged re reported to the Fish and Wildlife Service. 
( 20, 1939, a man working unde pumphouse 125 feet from the portal 
nnel, K nny Mountain, discovered that no. 1128, a male Pipistrel- 
inging to his clothing. On November 17, 1939, a worker wrote that 
ni wi ‘alive witl bats” and reported finding no. 1075, a mal Pipistrel- 
hanging 1500 feet inside the entrance 
e] Blue and East Kittatinny tunnels were revisited on December 9. 1939. 
pparent increase in the number of bats over the previous year was noted. 
orkmen were withdrawn from the tunnels for half an hour twice daily, 
were set off, yet in East Kittatinny tunnel a colony of bats, now 
5,000, seemed undisturbed by tunneling operations which had 
pproached to within 500 feet of the nearest hibernating sites. Only two dead 
see] 
P ratio1 ( blasting prevented seal ( tagged bats at the Blue 
I but in East Kittatinny tunnel! 10 tagged Pipistrellus (1 2° ,9¢7 
2M fu | we located in a hurried inspection. The 
ro au ( scattered wide through the total population which 
9 n¢ restricted area than during the previous winter. Thi 
in 10 additional or el ken to Conodoguinet Cave (Stone, 
We beneath the superhighw Carlisle, 25 miles east of 
nl Chis 300-foot-long cave scarcely any side passages and | 
I re than 20 | hibernating in it Here, on December 10, 
938 108 Pipistrell 34 74 and 44 M. l. lucifug 159, 29 
( tagged and released at the entrance of the cave, but many of the 
( r for several minutes before entering. Perhaps a third of the 
disappr outside, some flying directly westward toward the abandoned 
in m which they had been taken. The air temperature remained above 
O°F. on the night of Decembe! 10, but dropped to 20°F. on the following dav. 
Fj eeks later, on January 13, 1940, we revisited Conodoguinet Cave and 
ound 32 tagged bats, 20 live and 12 dead ones. This amounted to 20 percent 
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of the bats released there. The dead bats evidently had been knocked from 
their perches by visitors from nearby Carlisle and had been trampled into the 
mud. Since those bats which were out of reach or not easily seen appeared 
to have accepted their new environment, we thought that if a more remote 
cave were used a large number of the endangered bats could be transferred to 
it from the tunnels. We chose Aitkin Cave, located 20 miles north of Lewis- 
town, in Mifflin County, Pennsylvania, and 80 miles north of the tunnels 
because few persons know its location, and because it is quite extensive and 
already harbors a colony of about 5,000 bats (Mohr, 1932). 

Accordingly, we went on to East Kittatinny tunnel from Conodoguinet Cave, 
and in three hours gathered about 2500 bats, all that we could reach easily 
with our collecting nets. Among them were 11 more tagged bats: 10 Myotis |. 
lucifugus (49, 6c") and a single Pipistrellus (¢ Sleet and driving rain ham- 
pered the transfer, and after tagging 119 bats and identifying 381 others, we wer 
forced to abandon the project, releasing all of the bats in Aitkin Cave on January 
13, 1940. These tagged bats included 19 more Pipistrellus (82, 11), 91 


Myotis l. lucifugus (472, 44"), and 9 M. sodalis (62,3). The other 381 
bats, untagged but examined, were: M. /. lucifug is, 368 (185°, 183"): P. s 
subflavus, 11 (292, 9c"); M. sodalis, 2 (19,1). The higher proportion of 


females than usual in these figures indicates, I believe, that the females wer« 
more active than the males and consequently a greater proportion of them climbed 
to the top of containers and so were the first to be withdrawn 

In the following winters of 1940-41 and 1941-42, frequent trips to Aitkin and 
other central Pennsylvania caves failed to disclose a single tagged bat or any 
perceptible increase in the normal populations. This failure of the transferred 
bats to return to their foster hibernating quarters was not totally unexpected 
because homing experiments which I had carried on in southeastern Pennsylvani: 
(Mohr, 1933 and 1934) demonstrated that bats that have been removed from 
their summer roosts will return from distances ranging from 1.2 to 80 miles 
An attempt to transplant a colony of more than 200 M. 1. lucifugus from on 
deserted house to another one, equally dilapidated to my way of thinking, had 
proved a total failure. The bats returned 12 miles overnight, a single injured 
specimen being left behind. 

Since so few of the transplanted tunnel-bats could be tagged it is unlikely that 
any trace ol them will ever be found. A continuing S¢ arch for them is planns ad, 
however, on the chance that some of them may have found sufficient shelter 
to enable them to survive the first winter. My recovery of a Myotis l. lucifugus 
no. 255, on July 21, 1939, at its summer roost, seven years after I had tagged 
it as an adult on July 5, 1932, offers some encouragement in the search for tagg« 


or banded bats over considerable periods of time. 


SUMMARY AND CONCLUSIONS 


1. Seven bat populations, varying widely in makeup, were found in unfinished 
railroad tunnels, prior to their development into the Pennsylvania Turnpike, 
in the four eastern ridges of the Appalachian mountains in southcentral Penn- 
sylvania in the winters of 1938-39 and 1939-40. 
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1883, were in varying states of preservation. 
] 1 f the two 


be ST pre 


inne!s d the on hose entrances ‘ the most shelter 1, harbored 
ulation ten s as large as that of any other tunnel and is equalled 
( i Pennsylvani B: carcest in tunnels whose 
ground Vv ers had coms nin 10 to ] feet of the roof, or closer, and 
n whicl u ous bad cave-ins indicated unstable conditions. 
November, 1939, a large bat colony went into hibernation while tunneling 
ere in progress and was exposed to nearby blasting without apparent 
( dent disturbances 


rimental transfer ot 162 tagged bats to Conodoguinet Cave, 


ere removed to Aitkin Cave, 80 miles away, in the winter of 1939-40. 
Ne? 4 ere tagged Search iT the following two winters failed ty 
ry tunnel bats although man t ere reported flying through the 


in the fall of 


1940. Thi return to the tunnels com- 


vior observed elsewhere in Pennsvlvania. 
r Pipistrellus population of 366 individuals (95 2 , 271¢7 


1, and disproportionate se: Myotis 


atios of Pip strel] is. 


noted 
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FOOD HABITS OF THE BADGER IN IOWA 
By Epwin SNEAD AND GEORGE O. HENDRICKSON 


The common badger, Tazidea tarus tarus (Schreber), increased fre 


f almost virtual extinction shortly after tl 


present common to rare occurrenct throughout the entire state (Scott. | 


[his increase of the animal has led to renewed interest in its economic relat 


espt cially with regard to its food habits 
The present investigation was carried on during a two-year period ir 


1 
] 


m 


= 


937 


ions 


tury 
W 


widely separated areas: (1) Lyon County in the northwestern corner of th 


} 9) 


Boone County, plus the adjoining southern fringe of Hamiltor 


County, in central Iowa. The data from Lyon County collected in the summer 


of 1939, served for comparison with the major data gathered in central 


low 


where field observations were made as regularly as was practical, March 15 


Dec. 15, 1940. 
In Boone ¢ 


northern portion, overlapping into Hamilton County to the north. One 


are 


County a belt of morainic hills extends east and west across th 


investigated in the northern morainic hills extends east and west across the 


northern portion, overlapping into Hamilton County to the north. One 
investigated in the northern morainic belt lies in parts of both counties a 
characterized by numerous interlocking sandy glacial hills and ridges i 


spersed with small marshes and sloughs Two other areas studied i 


nd j 
nte! 
+} 


1 wilt 


western part of Boone County in the Beaver Creek drainage are typified by 


gently rolling prairie traversed by numerous scarcely incised narrow stré 


Because of the difficulty encountered in tilling the morainic hills, m: 


area 


1e turn of this century to its 


ams. 


urshy 


stretches, and sloping stream valleys, all three areas have numerous pastures 


and hayfields, which furnish habitat for a modified prairie flora and f: 


The areas in Lyon County, though resembling somewhat the adjacen 


Luna 


western plains, like the Boone County areas were essentially prairie originally 


{ dri 


In determining the relative quantities of different kinds of foods taken, th 
frequency of occurrence was the method used in the analysis of 188 dropping 
obtained in the Boone County area and 51 from Lyon County. The spars« 
population of badgers and the animal’s somewhat secretive habits of defecation 
added to the difficulties in finding the scats. The droppings were found con 
monly at the bottoms of the numerous shallow excavations around groups of 
dens or at the bottoms of sears from older holes that had filled in. Often the 
droppings were con ple tely buried in the mounds of earth at the entrances to 
burrows or wt hidden an inch or so beneath the surface of a nearby bar 
pot in the vegetative cove1 It was obvious that the burial of seats was fre 
quently deliberat Less frequently the droppings were covered only by tuft 
of sod or were completely exposed and conspicuously placed on den mounds 01 
on the surface of the ground close by. Certain individuals apparently never 
concealed the droppings whereas others probably nearly always buried them o 
deposited them in surface depressions 

Difficulty arose in the separation of badger droppings composed largely ol 
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insects from those of the striped skunks (.Wephitis hudsonica and MW. mesomelas 
avia), especially where both badgers and skunks were on the same ranges, some 
times, at least temporarily, occupying dens within a few feet of each other. 


Seats containing largely insects were classified as those of the badger when they 
and when the matrix and size of insect fragments 
were characteristic of previously known badger scats (Plate | 

In the field, data were frequently available on the methods used by badgers in 
The nature of holes dug in obtaining prey, the clean- 
ing out o1 re-exeavation by the animal of older holes, and tracks at the entrances 


had badger hair inclusions, 
. right 


securing their food items. 


{ holes or in the earth removed from shallower diggings furnished clues as to 





er’: Permanent pastures with 


ngs trGgHT: Samples of badger 


what species were taken, how thev were secured, and the movements ¢ 


f the 
animal in seeking food. 


The data are treated in three different periods based on shifts in the quantities 
and types of the more important foods consumed. ‘These periods, summarized 
in Table 1 and 2 for central Lowa, also correspond roughly to the three seasons 
of the vear (spring, summer, autumn) involved in the study The findings for 
northwestern Iowa in the summer period appear in Tables 3 and 4. Usually 
remains of several species were found in a single scat and some were represented 
by a greater amount of undigested portions than others Most of the items 
various small mammals) were probably digested at about the same rate and in 
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general the comparison of the undigested portions of them is considered ASO! 
bly accurate means for establishing their relative values as foods 
SPRING PERIOD, MARCH 15—-JUN | 
Cyround squirrels (C7telly spp.), appearing i 75.61 percent of the s« 
the staple food of the period The striped ground squirrel (C7tell 
neatu in 58.54 pereent of the droppings vas the most importa! ng 
species consumed, Therefore, the methods and activities of the badge 
ing oO! t} rodent \ rrant first attentior 
hroughout this period ther s much digging by badgers. On : 
cation, depth, exposed portions of nesting materi ind winter g 
! these excavations were known to represent attempts to s« 
grou! re he mayor ot the burrow ere located o1 
ndy hills or slopes of well-drained, grazed, permanent pasture land 
tuations preterred | the striped ground squirre Plate 1, left , 
! ol the padger ext tions did not represe1 > Sst icts O 
( tive 4 ti? ( thy Du ( eniare | ) +} ’ ye ‘ 
' ( ? ! ( ( Thy Froun ~ rs ( ~f 1 tT Corl ! 
\ the occ em more ti none ent l on I ) 
! I ( Listurhs somet oO ng lengt} Dresel 
(rou > rre ontinued to use sections otf the tun s branching, « 
ng ( e portion that had been enlarge« cd ge ind in ott 
empo | ! ed badger ex iO! nples of tl 
} i the ont ree ist hel ; sod line ex | hers og 
‘ Th) ? rie ~ Ir saryie ‘ uy ’ 1 ‘ 
| ( re ager « tior e mad orke I 
oc re rye ere those tt } es ‘ pred 
! ( ising tl r nants « the | '( at Wwe rm 
! nia oved Ol portions of tl! ng l 
I nicl 1dgers revis ormed hole iten furtl y 
ortions of the vould indicate th much ot tl ct t t 
iest lor [ood species such as the striped ground squirre 
he striped ground squirrel was prominent in the predator's tood 
one localit sited in mid-Apml when b ict t = muecl ! 
the bodies of five relatively tresh striped ground squirrels were une 
irlo shallow diggings and mounds of earth at the entrances t 
( tiot In his Sine low Lint month tate | eC { enes oO st 1) vy 
squirre! or portions of then were found concealed in shallow hol 
inche aecep located among or close to groups of badger holes 
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ppings igh 
onaidevatirvs ; i$ sae 
h less than the — 1 ground s 
allie al ; an ol wasadio 
n 58.541 I I As t n advanced 
ren | l } . | po! OT us the 
’ ' ; } WI ‘he fn : f 
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t) 
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Z Z 2 25 FY 
| 9 S2 S2 
gToul t] or the striped ground squirrel, 
ize of the im 1 ( roups together with the fact 
ns were usually representative of only one or two individuals, 
1ines iting the r¢ tl food utility The importance of 
n eal nd mid-spring food is not to be minimized 
\Vlearns cottontails (Sylvilaqus floridanus mearns appeared in 
the seat The consumption of adult rabbits in the earlier 


s as the season 
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advanced. The substantial number of adult cottontails obtained (31.2 percent 
for April) represented largely carrion, eith« r carcasses chanced upon or fragments 
of such killed or acquired by other predators Probably a few of the cottontail 
were surprised and killed while at their surface forms. But there is also reasor 
to believe that at least some of them were made available through cottontails 
use of entrances to badge} burrows and shallower excavations as for ! 


the rabbits’ use of the burrows proper, presumably for shelter. 


In a 38-acre hilly, bluegrass pasture, for instan several cottontail 
repeatedly seen to use as sites of forms the old, shallow badger excavations 
hollow Ss of caved in badge} burrow The rorms were we ll towal Is the mid 1| 
of the pasture vhich was practically sheared of surface vegetation t: | enoug 
offer concealment for a cottontail Imm«¢ liatels around the utilized cavit 
the grass was taller than elsewhere, apparently a result of such areas being 
avoided by livestock The more recent burrows, p rhaps of tk previous 
or two, were surrounded by old stems of lesser ragweed (Ambrosia artemisiifol 


and other annual weeds that sprang up following disturbance of the sod ar 


remained through the winte In other places, cottontails were flust 1 rr 

forms in the entrances of newly dug badger burrows. The cottontails by sitting 
erect in the various forms were able to see above the ground level. In thes 
examples two considerations seem evident. One is that the habitability f 


cottontails of overgrazed, badger-inhabited fields was markedly increased throug 
the provision of cover in the form of badger holes and depressions, and indir 

by the relatively taller vegetation following the disturbance of the plant su 
cession The othe consideration is that rabbit making use Of such Covel 


would be more vulnerable to attacks by badgers occupving the range or returning 


to it. The increased vulnerability would result from the predator’s habit « 
revisiting former excavations and from the location of the forms exposing 


cottontails, corn red oO chased down the hole proper, to more ak ngers {rol 


attacks by badgers 


More convincing data on cottontail availability were to be had in instar 
of cottontails making use of the burrows prope! Evidence was usually prese! 
only in the form of tracks left after rains. But here again, in consideration « 


the badger’s habit of re-entering formerly dug holes, it is not such a far step t 
assume that cottontails found therein would fall more easily as prey 

With respect to nestling cottontails and the older young, inferences of th 
importance as a food of the badger were drawn mainly from the feeal determi 
tions. Juvenile cottontails appeared first in the droppings in May to compos 


} 


three of the four cottontail representations for that month, total occurrent 


8.57 percent On the basis of numbers and degree of development of inciso 


present, the numbers of nestlings represented in each of the three droppings 
respectively were two, three, and four. Early in May, a young cottontail, prol 

ably just out of the nest, was noticed sitting at the entrance to one of a group o! 
badger holes. In a moment it turned and ran down one of the burrows. This 


particular set of holes was situated near the center of a hilly, overgrazed, 15- 
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acre bluegrass pasture and no evidence of a cottontail nest could be located by 
intensively searching the surrounding area within a 50-yard radius and by cover- 
ing the remainder of the pasture in a more casual manner. The locality was 
‘cupied by badgers about three or four weeks previously and one week following 
the incident. 


In a larger pasture, three nests of young cottontails were found 


in Ma vithin 100 yards of several badger excavations that adult cottontails 
re seen entering and leaving. 
Although no jack rabbit (Le pus townsend campanius remains were identified 
rom the feces for the period, there was occasionally field evidence to indicate 
limited use of this mammal as food. Although it is not characteristic for 


badgers to leave many remnants ¢ 


I food items around the dens. occasionally 


its of pelage and the less palatable parts of larger prey, such as the hind feet 


f jack rabbits and cottontails, were found near the carnivore’s holes 
Shaw pocket gopher (Geomys bursarius) was represented in only one scat, 
nd earl) in the period. 


Bird remains were scanty and of a total of six occurrences (14.63 percent 


repre sented only by traces or small quantities ol feathers. Poultry, 


represen ed in three scats by traces ot feather stubs leg scales. and feet, was 
earrion when eaten (one dropping contained few 


feathers from a 
unidentified bird, and two more contained thi 


lantif | 


entified nestling birds 


downy feathers of un- 
Ground-nesting birds were not numerous, partly be 
se of lack of cover in the closely grazed pastures 


Among the other less important foods were insects in 17.07 percent of the 


droppings Represented only by a few individuals when present, these con 
sisted mostly of adult carrot beetles (Liayrus gibbosus). bumblebees (Bremus 
nd af undetermined beetle larva 

Jant remains were present as traces in more than one-hi 


lf of the droppings, 
most of these remains obviously represented seeds and other parts of plants 
tomachs and cheek pouches of rodents, or fragments of plants. In 


droppings (7.31 percent) small wads of grass stems and leaves appeared 
though they had been eaten intentionall) 
Practically all of the droppings contained a considerabl quantity of a fine 


uined residue, which formed a matrix around the identifiable inclusions. 


— FQ 


Vlention should be made also of the varying quantities of sand commonly pres 
which the particles were sometimes 5 mm or more in diameter and 
consumed incidentally as were most of the plant remains. 


THE SUMMER PERIOD, JUNE l—ocT. | 


lowa.—During this period ground squirrels and insects increased and 
‘ther food groups decreased in importance in varying degrees. 
The two species 
103 droppings for the period. This pronounced increase was due 


percentage ol 


of ground squirrels were represented in 83.49 percent of the 


to a higher 
striped ground squirrels taken, since the percentage of Franklin 


ground squirrels consumed underwent a decreast 
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The relatively high figure for the striped species (72.81 percent) was in turn 
most probably due to the increased availability of nestling or older juveniles, 
chiefly during June and July. A record of the number and ontogenetic develop- 


} 


ment of the teeth in the seats offered a fairly accurate index to the age ol the 


rodents consumed, especially as teeth were nearly always among the remains 
In general, corresponding with the production of young striped ground squirrel 
the remains of the young animals in scats occurred in increasing numbers fro1 
May to June, and continued to be evident in relatively large percentages in Jul 

long as a distinction between adults and subadults could be made. Of tl 


70 droppings collected for June and July, the remains of striped ground squire 


identifiab] a adult appe: rea i ol percent those identifiable as young ¢ 


mmature appeared in 59 percent, and the appearance of all ages was 87 percent 


\s many as one adult and five young ground squirrels were represented at leas 
; 


n part in a single scat, indicating that possibly a family group had been taker 
An abundance of partly grown striped ground squirrels during June and Jul 
was discernible in numerous field observations. The large litters of the strip 
ground squirrel, 5 to 13 young (Howell, 1938), partly explain the rapid increase 
in the numbers of this rodent prey. 

By mid-July the appearances of new badger excavations became relatiy 
infrequent and many of them were shallow as though insects were being sought 
but digging activity continued at the previously formed holes. The declin 
in the appearance of new holes was accompanied by an interval of dry weat! 
when the surface of the ground was dry and hard. During the dry interval, t! 
droppings were buried less frequently, often lying exposed with only a tuft « 
two of grass raked over them. For August and September, the situation r 
mained about the same except during the last week in August and the firs 
veek in September when there was a temporary increase in new holes dug 
following intermittent rains. 

Other mammals were taken in proportionately smaller numbers than in 
previous period, possibly largely as a result of the increased population of thi 


] 


striped ground squirrel, which was represented in 15.53 percent of the scats 
about one-half were young animals 


Remains of cottontails appeared in 20.39 percent of the droppings and we 


mostly represented by nestling or partially grown animals. -Consistent wit! 
trend towards consumption of young cottontails towards the clos he pre’ 
period, three times as many scats contained remains of nestling or old yu 


rabbits as contained representations of adult 

Observations of tracks after rains indicated that adult cotté 
to use the badger hol One startled, half-grown cottontail was seen to tal 
refuge in one of a group of badger holes 

Mice, considered as a group, appeared in 24.27 percent of the dropping 
the frequency was less than one-half that for the previous period. The ti 
important genera were taken in about the same proportion, Peromyscus occurring 
in 14.56 percent and Microtus in 9.71 percent of the samples. 


The remains of two Shaw pocket gophers (1.94 percent), both young, wer 
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present in scats from the early part of the period. At one set of burrows mad 


pocket gophers 19 holes of various depths were sunk by badger: 





A ti of hair of southern woodchuck (Marmota monax monax) was found 
one dropping As possible badger food the woodchuck is of slight importance 
wuse it is largely absent from the pra ranges 
Ret ain Ol birds were also 0 minor importanes Five traces oO] birds rs) 
eggs, in 4.76 percent of the total, appeared in the droppings for June and 
J none was recorded in the succeeding two months. Of the five traces, 
ere small amounts of undetermined egg shell, two represented undetermined 
pre and one represented a nestling bird 
The or old-blooded vertebrat representation was small amount of seal 
ones identified as a garter snake (Thamnophis 
In contrast to the decreases in consumption of vertebrate foods, exclusivé 
the striped ground squirrel, was an increase in the amount of insects taken 
the frequency of their appearances increased rapidly in June, reached 
ximum in August, and declined in September to form altogether a 43.69 
recent occurrence for the period. Bumblebees, including many larval and 
mmature torn were found in 28.11 percent ol the seats and wer taken togethe 
th cocoons and waxy portions of the nest in greatest numbers in July. Seldon 


i 


any cocoons or honey-bearing portion left uneaten in the numerous ob 


sf ed rifled bumblebes nests. but otten there vere one or two dead adult bee . 


yparenth had been ré je cted 


beetles Pj yllophaqa both a adults and the white grubs were the next 


ost Important 


insects taken. They occurred in 11.65 percent of the samples 
listributed throughout the period. Other insects of varying importance espe- 


I towards the last of the perio 


1 were carrot beetles and a large ground 


Ha palu caliqinosu 
Plant remains, especially quantities of grass, appeared mostly as traces in mor 
half of the droppings, but in only 9.71 percent were they regarded as 


one 


ving been taken intentionally. Besides small quantities of grass the pertinent 


plant remains included varying amounts of corn which appeared in four dropping: 


\ugust and early in September. The corn, very slightly digested, was ap 

) ! taken before the kernels became fir1 
Quantities of sand and unidentifiable debris appeared as for the previou 
( | » thes summe! finding In cel a lowa ma be added those Ol 
Errington (1937) who in 37 badger droppings, gathered in June and July in th 
and marsh region near Ruthven in northwestern lowa. found by volume 
ntages: ground squirrel remains 53; mice, 30; hymenopterous and coleoy 
erous insects, 9; grebe, teal, and pheasant feathers together with eggshell and 


ier miscellaneous plant and animal items, the remainde 


y hwestern Iowa The analyses ol droppings tron Lyon Count, represen 
ood habits for the pe riod, June | sept. 1, 1939 The data (Tables 3 and 4 


presented without disc ussion to support the trends ol the central lowa sul 


which they closely resemblk 














9, Lyon County 





Ground | 


Mice 


Cottontail 


Birds 
Insects 
Plant 


remains (tr 


Thirteen-striped ground squirrel 


Harves 
White-f 
Meadow 


Franklin ground squirrel 


1A pocket goph 





Undetermined Cricetidae 


Mearns cottontail 


The percentages ol striped ground squirre i a 
and 40, 


que ney 


earances were roughly 
for October, November, and December. while the fr 
tor the period was ys 


causes for this apparent downward trend with respect to the consumption 


striped ground squirrels was a decreased availability of 


the 


were 


season advanced d ground squirrels, known to hibernate 


noticeab 


‘ 1 
\ovembel 


ground undoubtedl 


involved in reducing 


rTlog 
| I 


| 
Within 


to secu 


{ 
Oo! 


. | mirrel 
grouna squirrel 


number of new 


the freezing comn 
‘re cold wave accompanied by 
.ovember 


een sunk in on¢ , apparently in atter 


e hibernating striped groun 


in ground containing 


amounts ol 


COl 


The digging in previously formed holes 


itinued in somewhat lessened amounts throughout later part of the 


and into the 


season when thx ground was frozen soli 


\ctivity of this type wa confined almost solel) 


£ und 


to its hibernation cl 
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ne of the subterranean branches of a previously dug badger hole would be 
ential pre\ 
Further evidence towards the opinion that considerable use as prey was made 
striy ground squirrels taking abode in connection with previously formed 
tions was afforded through the examination of the subterranean 
several badger excavations that had been exposed through caving 
tock and erosion by weathering Two of these excavations, of co 
e size and giving evidence of probably having been used intermittently 
rs and ground squirrels over a number of years, were found to consist 
| chamber with one o1 more opt nings ind several random side tunnels 
ng lengths Branching from the central chamber in one of thes examples 
opening to the surface, four blind side tunnels, and three relativel: 
pockets. The four side chambers, which had at one time led to the surface 
inted to scars of openings on the ground surface, had since been filled 
rosion and sandy earth removed from othe! portions of the den One ¢ 
hem had been reopened by a striped ground squirrel burrow. Of the thre 
pockets, one led directly down in the middle of the chamber where pos- 
something had been buried and the other two had striped ground squirrel 
continuing from their extremiti« 


he percentage occurrence of Franklin ground squirrel was 20.45, very clos 


vercentage for the spring period 
Characteristic of this period was the increased consumption of mics He 
gain the 56.82 percent occurrence compares with the figure for the earlic 
eriod And while the percentages of white-footed mice and meadow mic 
ere also similar, 43.18 and 29.54, respectively, a larger percentage of young 
represented. All species considered, the remains of young mi 
| t few more times than did remains of those that appeared to be adults 
Of s1 importance were the remains of the harvest mouse in 9.09 percent ani 
ouse in 6.82 percent of the sampl 
shift back to a more diversified diet was indicated further by the presenc: 
ontail remains in 31.82 percent of thi droppings One of these dropping 
eposited at the first of the period included teeth and bones from a partly gro 
Otherwise, the remains that gave age-telling evidence were all consider 
om mature cottontails 


Observations, as in the othe: periods, of cottontails making use of badg 
ations as form sites and escape cover, wert fairly common. Snow during 
period increased opportunities for such records Two closely grazed pastures 


ining groups of badger dens and scattered excavations were examined in 
‘ovember, four days after snowfall. In both localities practically all of 
deeper holes and some of the shallow excavations had several cottontail 

cks Icading to and from them. Snow at the entrances to some of them had 
een packed down by cottontails as though the entrances or holes proper had been 
tilized quit regularly. The presence ol badge1 tracks leading to and from 


nost of the deeper holes in one pasture added stré ngth to the assumption that 


adger excavations were of importance in making cottontails more availabl 
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Miscellaneous materials were traces of unidentified mammals in two droppings 
and a large quantity of bristles from a domestic pig (Sus) in another. The lat- 
ter probably re pres nted carrion or slaughter offal 


> 


Bird remains, in small quantitie or traces in 13.64 percent ol the seats wer 


probablv mostly representativs of poultry earrion 
There ws ome evidence that badgers had eaten bony portions o pre 
anim: Is that seeminel\ had been discarded by othe predators \ Scarcit 


food fragments around active badger dens further signified a high degree ¢ 


utilization of pre During the latter part of this period, when there was reaso1 
to believe that badgers were somewhat hard-pressed for food, more types < 
carrion wert probably acceptable. 

The only cold-blooded vertebrate representation was a few remains of 


rer salamands 


garter snake taken in October. The partly eaten body of a tig 

imbystoma t. tigrinum), which had apparently been removed from its place of 
hibernation within a badger burrow, was found near the entrance 

Small amounts of insect remains appeared in 11.36 percent of the seats. Thi 
represented a few grasshoppers and crickets (Orthoptera) which were probab 
of negligible importance: 

Plants were likewise among the foods more rarely taken. Thre dropping 
contained small amounts of various grass leaves and stems; one each contain 

nall milkweed pod (Asclepiadacea fruits of black nightshade (Solar 

nigrum and hulls of oat The last two items were present in consideral 
quantities and possibly are further indications of food searcity during thi 

rt of the period 

Sand, debris from stomachs of mammals, and amorphous residue were preset 


arying amounts as in the previous periods 


SUMMARY 


The kinds and quantities of foods taken by the badger in Iowa were det 


ned by the lreque necy of occurrence percentages Ot ood remains ll 51s 


for the summer period, 1939, in northwestern Iowa and in 188 scats for the peri 


from March 15 to De 15, 1940, in central lov Ground squirrels (67.67 
recent), mice (45.55 percent), cottontail (25.49 percent) and insects (27.10 pr 

cent were major [too iten in central low: Of less importance were bird 

pocket goph rs, and snake Traces of plant material were found in the scat 


he most frequent prey, the striped ground squirrel, was taken in greatest nut 


in summer when the least number of mice were consumed Insects, esp 
various ages of bumblebees, May beetles, and larger ground beetles wer 
iten in greatly increased proportions during the summer months. Data fe 
northwestern lowa were much like those for summer in central Iowa Badge 
food caches were observed to a limited extent particularly in the spring Besides 


quiring food on the ground surface and digging prey from burrows, the badger 


consumed many striped ground squirrels and cottontails made more readil 


available by intermittent co-use of the various types of previously formed bad 
excavations by both predator and prey. 
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daphne calyculata), as well as salt marshes. The occurrence of such southern 


plants as mountain laurel (Kalmia latifolia), mountain holly (Nemopanthy 
mucronata), and scrub oak (Quercus tlicifolia) on the same island with the baked 


ipple berry (Rubus Chamzxmorus), crowberry (Empetrum nigrum), and Arctii 


cinquefoil (Potentilla tridentata) of the north, emphasizes the peculiar sit- 


uation 


Pope (1921) made an ardent plea for the gathering of data on mammals ir 


the state of Maine Mount Desert Island, with its several biological stations 
yuld seem to have been a natural center for such research. yet few pap 
oncerning the mammals of the island have appeared. Bailey (1925 ! 
unpublished manuscript, lists thirty species. Twitchell and Crockett (1925 
enul fo nec} P ) Clet mommy lau 
C1 Johnson (1927) reports experimental studies on Pi 
Clethrionomys, and Microtu Stupka (1932-35) has recorded many 
n the island mammals in a mimeographed bulletin. Branin (1936 
oO papers has discussed Zaz and Napaeozapus; and in anothe 
JY) g an annotated list of twelve kinds of small mammals trapped on tl 
Island excavations of old Indian sites along the coast of Maine hav: 
ns of earlier mammal In tl Mount Desert Island region, Wyma 
868) ha unearth i bones ol vol beaver, dee and elk; and Moorehead 
922) reports the gray seal (Halicho the Indian dog, and sea mink 
ge number ) oo ly1 ! luSKrat und dec 
luring th l of 1937-39 tl rl \ empl l as rang I 
Lead National Par | col ( ot th ummals of th 
Ss ns ( un the species mentioned herein are preserved in the coll 
Acad Nati Parl ANP Bar H nd of the M 
Zooloy the U1 of Michigan (UMMZ). Repo gath 
irious loca sidents a quainted th the mammalian fauna of th 
paper summarizes these scat d data and, it is hoped, present 
plet pictul of the mammal life o the island Forty-fou pec 
dl issed 
if | acknowledgment made to my fellow workers for specime! 
mtributed, in particular 1 ouis R. Fowler and Ora Y. Thor 
c Vern La UA oremal ind Lyle | Smith, game ward 
sp illy indebt 1 Arthu Stupka, park naturalist of the Great Smok 
Mountains National Park, who has generously turned over to me data collect 
him during three years in Acadia National Par] Dr. W. H. Burt has kind 
the manus Ip 
LIST OF Et 
Parascalops breweri Lb " B I No specimens of the hairy-t 
be b I bu ! porte I low resident Bail 2 
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ver hat wet ide | is sp 
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Peromyscus maniculatus abietorum Bangs 
most abundant mammal on the island. It is wi 


ous forests, in marshes and occasionally in dwe 


the summit of Cadillac Mountain. At the high 


White 


lespre 
llings 


r 





footed mous¢ Probably this is ¢] 
id, occurring in hardwood and co) 


It ranges practically from sea | 


numerous species of mous¢ On January 11, 1935, William Parsons discovered a1 
+] 


six adults in a hollow white es dar about twe lve feet above 


Spring. Specimens examined: ANP, 132; UM 


MZ, 1 


Clethrionomys gapperi ochraceus Miller. Red-t 


$s numerous as Peromys¢ nd likewise occurs 
Cadillac Mountain, chiefly in coniferous forest 
several specime1 vere taken between noon ar 
150 250 fee bove sea leve Ar 

lon September 28. 1934. by Vernon I 


71; UMMZ, 7 
Microtus pennsylvanicus pennsylvanicus O 

' t in me field nd marshes thy 
Che records from s« ¥ S 

| MMZ 
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rahe und — over t] 
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STUDIES OF MOLTING AND PRIMING OF FUR OF THE EASTERN 
RACCOON 


By FREDERICK W. STUEWER 


This report is based on one phase of Raccoon Management Investigations 
a Pittman-Robertson research project of the Game Division, Michigan Depart- 
ment of Conservation. The work was done at the Division’s Swan Creek 
Wildlife Experiment Station, located in Allegan County in southwestern Michi- 
gal Acknowledgment is made to H. D. Ruhl, Chief of the Game Division, 
The information obtained on the Kalamazoo 
Hide & Fur Company’s purchases for 1940 is greatly appreciated. 


permitting use of the data 


Field investigations for the project extended from February 1939 to July 


94 Box-trapping and handling live raccoons were intensively employed as 
ethods of gaining much of the desired information Thirty-four occupied 
lens were examined. By these methods, 256 raccoons were handled a total of 
517 times Some were taken in evé ry month of the year, but more in summe} 
than in any other season. Thus, the writer had the opportunity to examine a 
sizeable series of animals for condition of pelag« Observations concerning 
ness of fall pelts is based principally on examination of pelts and data 
rathered at furbuvers’ establishments 
Littl than passing mention of pelage changes and fur-priming of raccoons 
has been found in the literature Bissonnette and Csech (1937), who conducted 
eeding of animals w ith the addition of artificial light, noted that 
ntrol shed thei winter fur after birth of litters, whil those which bore 
ng earlier than normally due to the lighting, also shed their fur earlier. 
| 1926) savs that in North Dakota ar open season from November 15 to 
March 15 would probably insure prime fur. Other than the observations of 
thes thors, information on priming of raccoon pelts seems to be entirely 
iT 


Many of the findings by Gunn (1932a and 1932b) concerning molting and 


ng principally ol muskrats seem to appl to most fur-bearers. Quoting 
1932b): It is now clear that the sequence of the gr wth of new fur, of the 


ng condition. and of the moult is the same, and that the growth of new fu 


noulting proce ed synchronously, but t 


the prime phase is separate d from 
lefinite pe riod of tim« This appears to apply to raccoons, molting 
of new fur taking place in spring and summer, and priming occurring 
priming seems to proceed in a some what different pattern than in 


MOLTIN(‘ 


‘he first evidence indicating the onset of 


molt in wild raccoons was the small 


nches of fur shed at dens examined in late April and May. That shedding 
begir about the time voung are born was shown by the finding of this fur in 
dens occupied by females and recently born litters. It was small in amount, 
er gh to indicate plucking by the animal to build 


a nest, as cottontails 
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do, for instance. A good opportunity to observe the progression of the molt 
presented itself in an albino raccoon held in captivity. The somewhat soiled 
and discolored old fur and guard hairs were in sufficient contrast with the new, 
white fur coming in to distinguish the two rather easily. In addition, the matted 
condition of the coat that was being discarded caused it to loosen and drop 
away more or less as a distinct layer above the new fur, the advance and pattern 
of which could be easily observed. 

New white fur made a patchy appearance on the face of the animal in mid- 
April. The front feet showed a growth of new fur also, and thereafter this growth 
and molting proceeded together posteriad until the last patch of old fur dropped 
from the thighs and rump of the animal in late June. The advance appeared 
more rapid along the ventral part of the animal than on the dorsum. Th: 
pattern of shedding in wild animals was less conspicuous than in the albino, 
but the pelage condition was equally conspicuous. Due to molting and concur- 
rent growth of the new coat, the majority of raccoons taken in July and August 
were rough in appearance. The characteristic condition in early summer was 
a pelage devoid of many of the guard hairs, with sparse, rough underfur, lacking 
the luster and sheen of the prime fall pelage. Tail fur was ragged, with practi- 
cally all guard hairs missing on some individuals. Often the rear dorsum of ar 
animal handled in June was sparsely furred, possibly due to the old fur being 
rubbed off in dens before the incoming hairs had appeared. By late August 
the new coat was distinctly visible. From that time on, the captured animal 
exhibited increasingly heavier and longer pelages, with the ultimate in appearan: 
and quality being attained in the prime fur in fall and early winter 


PRIMING 


Priming has been shown by Gunn (1932b) to be a phase in the life cycle « 
fur and hair, entirely separate in time and processes involved from molting and 
new growth. According to his studies (1932a), when fur primes, each ha 
migrates outward, devoid of an ampulla and pulled away from the papill 1, whicl 
remains in the deeper part of the dermis All vital connection is not severed 
however, because changes stop if the hair is clipped off, whereas they continu 


tt 


in a hair left attached. These changes are manifest in depigmentation ir 
medulla of the proximal portion of the hair. The distance above the roots t 

which a shaft becomes devoid of pigment varies in different animals. Examina- 
tion of raccoon hairs under the high power (440x) of a microscope by the write! 
shows this distance to extend somewhat beyond the epidermis (fig. l Such a 
condition is reflected in the raw pelts by the light areas of the undersid Ar 
unprime skin is dark on the flesh side because of the heavily pigmented hai 
roots imbedded in it. 

The fur evidently is in the final stage of its cycle when prime, and remains s 
until shed the next spring. By late winter, however, before molting begins, it 
no longer has the best appearance, since it has become worn and often somewhat 
matted from prolonged denning previous to that time 

Pattern of priming.—Information on the progression and pattern followed by 
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the priming process of raccoon fur was secured by examining pelts in the posses- 
sion of hunters and fur-buyers. Prime and unprime conditions were differ- 
entiated on the basis of light and dark areas, respectively, of the underside of 
the skin. From these observations, it appears that the pattern is much the 
same as that of molting. According to the condition exhibited by a fairly large 
number of pelts, hypothetical progressions of priming have been postulated, 


hich are shown in fig.3, Dand E. A, B, and C (fig. 2) are sketches of three 


pelts, representing different stages in the phenomenon, which types are the 
isis for the sketches in D and E. From all pelts examined, it seemed evident 











that priming first begins on the ventral part of the raccoon. The process appears 
progress from there towards the dorsal and posterior part of the animal, with 
the a narrow strip along the back, ora small area immediate ly ante rio! to the 
se of the tail becoming prime last. 
Primene of fall pt lts All available evidence indicates that the fur of juvenile 
coons remains unp ime later than that of adults From the best indications, 
pelts usually are not prime until December, while most adult skins 
jy 
J 
My 
iy 
Ay 
fy } 
J / 
J 
— fy Fa Vie 
le 
hy / 
/ 
Ue Pe 
SI ng arrangement of pigment in prin P) and unprime (U) fur hairs. (After 
G 2) 
ire prime by mid-November! Little information is available as to 
extent of time irom the onset until the compl tion of the priming process, 
believed to be at least one and one-half months for raccoons in this 
Che pelage of many animals was noted to be taking on a gloss and 
sheen, indicative of primeness, in October, but few became prime before mid- 
‘ 
\¢ T eT 


In the fall of 1940, some information was obtained as to the condition of pelts 


luring the present Michigan open season on raccoons. Hunting is allowed 
the er peninsula from November 1 to December 15. Trapping is legal in 


| 


northern half of the lower penisula from November 15 to December 15, and 





he southern half from December 1 to December 15. Hunters take about 
SU percent of the annual kill (34,645 in 1940 It is expedient to know what pro- 
portion of raccoon pelts taken are unprime, as a basis for continuing or modifying 
present seasons. ‘To the extent that it is compatible with other interests, taking 


oi raccoons should be at such a time as to insure the greatest number of prime 


nolt 
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All fur-buyers (10) in Allegan County were interviewed and figures were 
obtained from the Kalamazoo Hide and Fur Company, one of the largest buyers 
in the state. The former were almost unanimous in reporting that pelts of 
juvenile raccoons usually do not become prime until near the end of the season. 
or in December, but that the majority of adult pelts are prime early in the season 














A B Cc 
Fic. 2. Sketches from ventral side of raccoon pelts in different stages of priming 
Stippled areas are dark and unprime, white areas light and prim A, pelt with rear 


most of back unprime; B, narrow strip extending along back from base of tail unprime; ( 
pelt exhibiting three distinct bands in different stages of primeness 
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Fic. 3. Diagrams to show approximate patterns of priming of raccoon pelts. Numbered 


bands indicate progression of priming from outer edges of pelt, or ventral side of a 
irea immed 


towards the middle and rear, or posterior dorsal part of animal; D, small 


anterior to tail primes last in this case; E, narrow strip along back primes last 


or by mid-November. These data are supported by the writer’s observations 
of pelts examined at buyers’ establishments as the season progressed. Buyers 


vane 
Variea 


estimates of the numbers of unprime juvenile pelts taken each season 
from 30 per cent to “‘most of them’’, while all but one agreed that fewer unprim« 
adult pelts were taken. That these figures are not far wrong is shown by dat 
obtained at the Kalamazoo Hide and Fur Company, whose 1,081 medium : 
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small pelts presumably the majority juveniles) numbered 57.64 percent prime 
and 42.36 percent unprime. 
| shows the frequency and percentage distribution in classes of size 
1 primeness of 5,214 raccoon pelts purchased by the Kalamazoo Company in 
of these pelts were from Indiana, but according to the company 
yer, there is little difference in pelts from that state and from Michigan. 


his seems logical, sIncé . although the state is some what farther south, which 


cht cause priming to be later, Indiana’s hunting season opens 15 days late 
n tl season in Michigan. 
| graded as to size into four classes: extra-large, large, medium, and 
ich of these was divided into prime and unprime lots The buvet 
hat all extra-large and most larg pelts were from adult animals 
\Me I obably included a few adults th the majority juveniles. and small 
ll from juveniles 
ed t he Ke H / ( ; n 19 
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Z reel t ra-larg , 9 ere classed as unprim¢ 
- { he medium and s Cl nto this clas Chis 
9 p ley that iuvenil . ts te g te _ 
n of uw pelts than do adults 
sn pos e correlation be et size and primeness oft pelts 
ges of prime pelts diminish through the classes from 85.81 percent 
rge furs to 51.54 percent of the small furs. Grouping all skins to 
e 71.27 percer vere prime and 28.73 percent unprim<¢ 
SITMMAI 
of 256 live raccoons were handled in two vears (1939-1941) in 
egan County, Michigan Information relative to primeness of pelts taken 
nting and trapping seasons was obtained from 10 fur-buyers in Allegan 
\ I nd from the Kalamazoo Hide and Fur Company on their 5,214 raccoon 
hased after the 1940 season 
2. Molting and growth of new fur proceed synchronously, and in southwestern 


gan take place from mid-April to late June, althoug! 
hrougchout the 


ign 


crowth probably 


summer. Molting begins at tl 


i¢ head, and progresses 


apparently more rapidly on the ventral part of tl 


part OF the animals 
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3. Priming is a phase in the life cycle of fur and hair, separate in time and 
processes involved from molting and growth, in which the medulla of the proximal 
portion of the hairs becomes depigmented. Primeness of a pelt can be determined 
by the light color o 


‘the underside due to lack of pigment. 

1. Priming of a raccoon pelt appears to start on the ventral part and proceeds 
dorsally and posteriorly. Beginning in late October, about six weeks are re- 
required for completion. Fur of juveniles becomes prime two weeks to a mont! 
later than that of older animals 


5. Of 5,214 pelts taken by hunters and trappers, 71.27 percent were prime and 
28.73 percent unprime. Of extra-large and large pelts, 25.16 percent were ur 
prime, and of medium and small pelts, 42.36 percent were unprime. 

6. Earlier opening of the season on raccoons in Michigan would increas 
the percentage of unprime pelts taken. Later opening would reduce this per 
centage, but would deprive hunters of the best part of the season for hunting 


with dogs 
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THE HYOID APPARATUS OF NEOTOMA 
By James M. SPRAGUE 


Since the publication of my paper (Sprague, 1941) on the hyoid apparatus of 


rodents of the subfamily Cricetinae, I have continued the study of the de- 
lopment of this structure in the cricetines. The genus Neotoma was chosen 
use of its size and availability. The aims of this study were to demon- 
ite, if possible, the presence of a tympanohyal, to homologize the segments 
the anterior cornua (mentioned in the previous paper), and to check the 


logy of the hyoid complex 


Immature specimens of Neotoma micropus and N. fuscipes, cleared in po- 
ssium hydroxide and stained with alizarin red, were used to study develop 
ental changes of the hyoid. These specimens were prepared by the technique 
ogested by Davis and Gore 1936) for animals that have been pre served for 
length of time in alcohol, a modification of the method advocated by 
R 1926 It was fou nd in this st idy that maceration in the hydroxide 
etarded considerabl; by transferring the specimens from 70 percent 
95 percent alcohol before placing them in the clearing agent, rather than 
g thi lirectly in the hydroxide from 70 percent alcohol. Dissections 

the muscles were made on adult alcoholic specimens of \ . fuscipes 


ter is indebted to Drs. Glover M. Allen, and Alfred 8. Romer, Museum 
Comparative Zoology, Harvard University, for frequent advice; to Dr. |] 
ond Hall, Museum of Vertebrate Z ology, University of California, for 
an of specimens of Neotoma fuscipes, and to Drs. H. E. Anthony and 
Hill of the American Museum of Natural History, for the loan of alcoholic 


ens ] \ ” icropu 


OSTEOLO‘C 


esence and position of the tympanohyal are known for only a few rodent 


nel Howes (1896) found no recognizable tympanohyal in adult specimens 
Oryctola cuniculus, but he identified the small piece of bone articulated 
ith the paroccipital process as the stylohyal. He concluded that the tympano- 


failed to ossify in O. cuniculus, and that the stylohyal consequently became 
. . | . 


ittached to the paroccipital process and therefore opisthotrematic in position 


caudad to the stylomastoid foramen He suggested that, coexistant with 
close approximation of the paroccipital and mastoid processes and the 


sion of the former in the Rodentia, the opisthotrematic position of the 


I 
mpanohyal might be of frequent occurrence in this group. Howes noted, 


wever, that in Castor the tympanohyal is well developed and protrematic 


that craniad to the stylomastoid 1roramen 


Van Kampen (1905) noted that a distinct bony tympanohyal is found poste- 


ior to the stvlomastoid foramen in Georychus and Dasyprocta. He felt that 


is element of the hyoid arch is usually indistinguishably fused to the mastoid 
rocess in the rodents Van der Klaauw (1931) states that in many rodents the 
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tympanohyal is opisthotrematic, but cites no data other than the points men- 
tioned by Van Kampen. 

Fawcett (1917) indicated a tympanohyal protrematic in position in Microty 
amphibius. De Beer and Woodger (1930) found a protrematic tympanohyal 
in the skull of the rabbit, Oryctolagus. 

The writer (1941) found in certain cricetine genera that a ligament attached 
to the stylohyal cartilage enters the stylomastoid foramen in company with th 
facial nerve. Further dissection showed this ligament to be attached to th 
mastoid process, where the point of attachment is entirely covered by the bull 
3ecause no tympanohyal was evident in the adult skull, it was concluded that 
this element was entirely fused to the mastoid process. 

A cleared and stained immature specimen (body length 50 mm) of Neotoma 
micropus, showed a distinct tympanohyal just medial to the upper end of th 
posterior leg of the tympanic annulus (fig. 1). This tympanohyal was onl) 
partly ossified and was attached at both ends by cartilage in the form of a loo; 
dorsally to the crista parotica and ventrally to the mastoid process. A later 
stage N. fuscipes (about 80 mm) showed the tympanohyal further ossified ar 


‘owt ol the 


more solidly conjoined with the mastoid process. Subsequent g 
tympanic and the fusion of the posterior leg of the latter with the mastoid se1 


to cover completely the tympanohyal, which in the adult is indistinguishab! 


fused with the surrounding region. The position of the tympanohyal in A 
otoma is unquestionably protrematic. 
The establishment of a tympanohyal in Neotoma makes relatively cert 


the homology of the elements found by the author (1941) in the anterior corn 
of the Cricetinae. In certain genera of this group (Onychomys, Reithrod 
tomys, Peromyscus, and Neotoma) two bonv elements were found in eae 


The segment nearer the basihval was found to be wedged into the basi-thyrohyal 





articulation; the following element is longer and blade-like. Attached h 
latter by a short ligament is a long and styliform piece of cartilage, which ext 
to the posterolateral side of the tympanic bulla (figs. 2 and 3). This « 


gives origin to the M. styloglossus and M. stylopharyngeus, and insertio 
the M. stylohyoideus. Extending from this cartilage into the stylomasto 
foramen is a rather ill-defined ligament, whose point of attachment to th 


toid process is covered by the bulla. Since the tympanohyal has been dem 
strated to be fused to the mastoid process it is concluded that the cartilag 
represents the Sty lohyal. The muscular attachments of the latter substantiat 
this conclusion. The two ossified elements of the anterior cornu thus represent 
the ceratohyal and the hypohyal respectively. The ceratohyal gives origin t 
the M. constrictor pharyngeus superior, and the M. constrictor pharyngeus 
medius. It is not certain whether the ligament passing from the stylohy: 
the mastoid process is actually a portion of the hyoid arch o1 merely a secon lar 
connection 

The stvlohval cartilage in Neotoma was found to le ngthen markedly as 
animal grows. A subadult female (170 mm) showed a stylohyal 3 mm in lengt 


and quite straight, while this element in an adult male (220 mm) measured 
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7 mm and was considerably curved, with an obvious reduction of the ligament 


at either end (fig. 3). 
MASTOID 
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2. Ventral view of the hyoid apparatu a 
muscles. Broken lines indicate dorsal attachment 
MYOLOGY 
lhe Cricetinae is apparently the first group of muroid rodents in which a 
stylol has been found (Sprague, 1941 Tullberg (1899) mentioned that 
Spalax and Gymnuromys had two bony segments in the anterior horn of the 
hvol connected by a short piece of cartilage. It is impossible from his figures 
d discussion to ascertain definitely the identity of these elements. Probably 
they represent the hypo- and ceratohyals. Tullberg cites as a character of the 
group Muriformes the single-segmented condition of the anterior horns of the 
mentioned genera are his only exceptions. Therefore the 


nyoid tine above 
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author felt that it would be valuable to check the musculature relating to this 
element and to the entire hyoid complex in Neotoma. Howell (1926) has worked 
out the myology of Neotoma, but his account did not include certain muscles 
of the hyoid apparatus, namely certain hyoid and pharyngeal muscles innervated 
by the glossopharyngeal and vagus nerves. The following discussion includes a 
description of the muscles not described by Howell, and certain other muscles 
which find attachment on the stylohyal cartilage. I have shown (figs. 2 and 3) 
the disposition of the muscles of the hyoid complex with relation to the hvoid 
apparatus. All dissections were made on Neotoma fuscipes. 

M. stylohyoideus (fig. 3).—In rodents that lack a stylohyal, this muscle 
originates on the paroccipital (jugular) process of the exoccipital deep to the 
digastricus. In Neotoma, however, only the superficial fibers arise from the 
jugular process; the deeper fibers, making up most of the muscle, find their 
origin along the distal third of the stylohyal cartilage. Some fibers arise from 
the broad tendon of the styloglossus. The stylohyoid is inserted on the free 
end of the thyrohyal. 

M. jugulohyoideus (fig. 3).—Hill (1936) mentioned the presence of a jugulo- 
hyoid in Scturus and Aplodontia, but not in Neotoma; Howell (1926) likewise 
did not describe it. Deep to the superficial fibers of the stylohyoideus and not 
clearly delineated from them, a triangular group of fibers is found originating 
from the jugular process and inserting on the stylohyal, opposite the point of 
attachment of the stylohyoid. These apparently represent the jugulohyoid, a 
muscle frequently found when a stylohyal is present. When the latter is absent 
the stylohyoid originates on the jugular process, and a jugulohyoid is not dis- 
tinct. The condition found in Neotoma appears to represent a transitory stage, 
in which the jugulohyoid is not completely separated from the stylohyoid, or 
conversely, the two muscles have not yet become fully fused. The pocket 
gopher, Thomomys, shows no stylohyal and no jugulohyoid, while Sciurus and 
Aplodontia have both (Hill, 1936). Neotoma thus appears to be intermediate 
in this respect. 

M. ceratohyoideus (fig. 4).—This muscle originates from the distal half of 
the ceratohyal and inserts into the entire anterior margin of the thyrohyal. It 
is deep to the medial constrictor. 

M. stylopharyngeus (fig. 4).—A thin and delicate muscle, deep to stylohy- 
oideus, originates from the middle third of the stylohyal, and in passing toward 
the pharyngeal wall splits into two parts. The anterior part passes between the 
superior and medial pharyngeal constrictors and loses its fibers among those of 
the M. constrictor pharyngeus medius; the posterior fibers are lost among those 
of the M. constrictor pharyngeus inferior. 

M. constrictor pharyngeus inferior (fig. 4).—Originating from a continuous 
line along the dorsolateral aspect of the thyroid and cricoid cartilages, this 
muscle runs obliquely anteriorly and dorsally to insert upon the median dorsal 
raphe of the pharynx. Although the inferior constrictor does not find attach- 
ment upon the hyoid apparatus, it has been included here to complete the con- 
strictor group. 
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M. constrictory pharyngis medius (fig. 4).—Originating from the proximal 
half of the ceratohyal, this muscle spreads dorsally and caudally to insert into 
the mid-dorsal raphe of the pharynx. The medial constrictor is a small muscle 
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Fic. 3. Ventral view of the hyoid apparatus of Neotoma fuscipes to show the muscles. 
Broken lines indicate tendon or ligament, stipple represents cartilage. X 5. 
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Fic. 4. Lateral view of the hyoid apparatus and laryngeal cartilages of Neotoma fuscipes 
to show the muscles. X 4. 


and its caudal fibers are overlapped by the inferior constrictor. In the Crice- 
tinae the thyrohyals are not directly connected with the anterior cornua of the 
thyroid cartilage, but extend lateral to it. The medial constrictor, which in 
most mammals originates from the thyrohyal as well as the ceratohyal, is here 
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reduced, apparently because of the position of the thyroid cartilage (and als; 
the inferior constrictor) between the posteriorly projecting thyrohyals. 
M. constrictor pharyngis superior (fig. 4). This muscle originates from tl 


bucco-pharyngeal fascia, the hamular process, the posterior edge of the pterygoid 


> 


process, and the tip of the ceratohyal. Some fibers also take origin from the 
basisphenoid bone. The superior constrictor in Neotoma is separated from the 


medial constrictor by the anterior cornu of the hyoid an 


1 the stylopharyngeus 
The superior constrictor inserts into the mid-dorsal raphe of the pharynx 

M. styloglossus (fig. 3).—Howell (1926) has pointed out that in Neotoma 
the styloglossus originates from a slight process upon the 


infero-posterior margin 
of the auditory meatus, rather than from the mastoid process as is usually stated 
to be the case in rodents. My findings agree with those of Howell in that the 
origin of this muscle is not from the mastoid process ; in N. fuscipe s, however 
only a small part of its origin is from the auditory meatus. Most of the rela- 
tively broad tendon by which the styloglossus takes its origin is attached to th 
stylohyal. 
M. genioglossus.—This muscle constitutes the medial portion of the tong 

Some of its fibers find attachment on the basihval and the proximal tip of th 
ceratohyal 


SUMMARY AND CONCLUSIONS 


1. All four segments of the anterior cornua, hypo-, cerato-, stylo- and tyn 
panohyal, are present. A distinct tympanohyal, protrematic in position, is 
evident in immature stages of Neotoma, becomes partially ossified, and is later 
indistinguishably fused with the mastoid process. The stylohyal remains 
cartilaginous but is well developed 

2. The styloglossus originates from the stylohyal and the ventral margin of 
the auditory meatus. The superficial fibers of M. stylohyoideus originate fror 
the paroccipital process, but the greater part of the muscle takes origin fror 


the stylohyal. A jugulohyoideus, although not clearly delineated from the 
stylohyoideus, is present, and is inserted on the stylohyal. The stylopharyn- 


geus and the three pharyngeal constrictors were also investigated 

3. The point of origin of M. styloglossus and M. stylohyoideus in rodents 
apparently is dependent on the presence or absence of the stylohyal. If present 
they originate from it If the stylohyal does not develop, these muscles find 
their origin on the mastoid or paroccipital process. Ifa stylohyal is developed, 
a jugulohyoideus originates on the paroccipital process and inserts on the stylo 
hvyal, opposite the origin of the stylohyoid When the stvlohyal is lacking th 
jugulohyoid is not differentiated and only the stylohyoid remains. In Neotoma, 
an intermediate condition exists. A stylohyal is present and both stylohyoid 
and jugulohyoid are evident. The superficial fibers of the two muscles ar 
confluent, however; after these are removed the jugulohyoideus is evident 

1. From the incomplete separation of the jugulohyoideus and the stylo- 
hyoideus, it would appear that phylogenetically the stylohyal and probably the 


whole anterior cornua are becoming reduced in Neotoma. The conclusion that 
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ondition is due to reduction is strengthened by the fact that the tym- 


noh has become ec mpletely fused to the mastoid process in the adult. 
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BREGMATIC FONTANELLE BONES IN THE GENUS LYNX 
By Lorine W. Pratt 
\ resumé of the literature concerned with the occurrence of bregmatic fon- 
tanelle bones in mammals, and more especially with their incidence in the 


North American poreupines, Erethizon dorsatum and Erethizon epixanthum, and 


n the beaver, Castor canadensis, was published in 1923 by Schultz (Jour. Mamm., 


ol. 4, pp. 67-77). No mention was made in that paper of the genus Lynz, in 
which these bones also occul \ reference to the occurrence of a bregmatic 


hone in Lap x fase jatus oculeus was made by Bangs in 1899 Proc. of New England 
Zool. Club, vol. 1, p. 23, March 31 No other reference to these bones in the 
genus Lynx has been found. From the study of a group of skulls of Lynx cana- 
densis and Lynx rufus, made possible by those in charge of the collections of 
mammals in the American Museum of Natural History, the United States Na 
tional Museum, and the United States Biological Surveys, the following data 
have been accumulated The data from the Museum of Vertebrate Paleon- 
tology of the University of Kansas, and from the Museum of Vertebrate Zoology 
of the University of California are used with the permission of Claude W. Hib- 
ard, Curator of Vertebrate Paleontology of the Museum ‘of Vertebrate Paleon 
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tology of the University of Kansas, who collected them and whose cooperation 
has been invaluable in the preparation of this manuscript. 

The bones that are sometimes found filling the bregmatic fontanelle in Lynz 
rufus vary in shape to such an extent that their configuration is thought to be of 
little importance. Their occurrence, however, is of definite significance, be- 
cause they are found to be present only in Lynx rufus, while entirely absent in 
Lynx canadensis. Plate 1 shows a group of tracings from the bregmatic region 
of specimens of Lynx rufus indicating the variation in the shape of the fontanell 
bones, and also the sutural variations. In some skulls the frontals are fused, 
leaving only the coronal suture and the parietal part of the sagittal suture. All 
possible combinations of such variations may be seen in these skulls, and many 
of them are illustrated in Plate 1. 

In specimens in which the bregmatic fontanelle bones occur, there is usually 
only one bone, placed at the junction of the coronal and sagittal sutures. Plate 
2, figure 1, shows a normal skull with the junction of the sagittal and coronal 
sutures. Figure 2 illustrates the position of a single fontanelle bone between 
these sutures at the point where they normally cross. Figure 3 is of an infre- 
quent type in which there are paired fontanelle bones in this position, and figure 
t the only specimen among the 2154 skulls examined that had as many as thre« 
fontanelle bones. All of the pictures are of Lynx rufus. 

The occurrence of these bones, the number of skulls that could be studied with 
regard to this feature, and the collections in which the skulls are contained are 
listed in Table 1. Some skulls could not be studied, because of extensive break- 
age or because in old animals ankylosis of the bones had obliterated the sutures. 

The incidence of occurrence of bregmatic bones averages 17.5 percent in the 
material studied, which is a series of a size sufficient to give a fairly accurate 
estimate of the true occurrence of the bones. The occurrence in males is 16.1 
percent +0.88, while the occurrence in females is 18.7 percent +1.38. This 
clearly demonstrates that there is no statistically significant difference between 
these values. However, strangely enough, the percentage of 9.3 in the group of 
unknown sex is significantly different, but no reasonable explanation for this 
can be advanced by the author. This large variation indicates that some facto! 
of selection is at work, but it has not been possible to detect it. 

It was thought at first that the low percentage in the Unknown Sex group was 
due to contamination of the collections with skulls of Lynx canadensis. Upon 
this premise, the entire collections of the American Museum of Natural History 
and the United States National Museum were reexamined. The criteria fo. 
separation of Lynx rufus from Lynx canadensis by osteological characters of thi 
skull were those proposed by Stock-Merriam (The Felidae of Rancho La Brea, 
Carnegie Institute, Washington). These characters are as follows: In Lynr 
canadensis (1) the skull is larger in the adult, (2) the auditory bullae are rela- 
tively smaller, (3) the postpalatine foramina are nearer to the orbital rim of the 
palate, and there is greater forward extent of the palatine as outlined by the 
maxillo-palatine suture, (4) the postorbital process is relatively smaller, (5 
the condyle of the ramus of the mandible is relatively short in its transverse 
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diameter, (6) the shape of the presphenoid is widened transversely and contracted 
anteroposteriorly. In Lynx rufus these features are all characterized by being 
opposite to those found in Lynx canadensis. The most useful of these characters 
is that of the presphenoid which is elongate and narrow in Lynz rufus as com- 


pared with the short wide bone found in Lynx canadensis. 


TAR Oct ene ri ar number « of Lynx rufus examined for fontanelle 
bone 
t NAT w 
Mt BIOL t 
. = KAD AI A 
HI 
N of males with bregmati« 
bone 121 f f 133 
No. of females with bregmati 
bones 9] lf 105 
Number « unknown sex witli 
bregi ic bones 23 | 3 30 
lot 235 14 19 D 74 347 
No. of males examined 758 38 3) 826 
No. of females examined 499 93 99 561 
No. of unknown sex examined 23¢ 48) 18 323 
lo 1493 100 107 21 353 2074 
AVERAGES 
Percent of occurrence in males 16.0 15.8 (0) 16.1 
Percent of occurrence in females 18.3 17.4 30.5 18.7 
Percer ‘ occurrence In ul 
I n se 9.7 10 6.3 9.3 
Average 15.7 ( 17.8 23.8 21 17.5 
TOTALS 
No. ¢ louble bregmatic bones 0 { U l 5 12 
No. of ple bregmatic bones ] { 0 U U0 l 
Percen ( doubl bregmati« 
| ‘ 0.4 0 ( Ss 1.4 0.12 
Perc riple bregn ic bones 0.07 ( ( 0 0 0.06 


Aiter reworking these two collections, it was found that the skulls in the Un- 
This 


obvious of the sources of error, and no other source has been 


known Sex group were Lynx rufus upon the basis of the above criteria. 
eliminates the most 


located; but without doubt some factor of selection is at work. 


To account for the high percentage (30.5) of bregmatic bones found among 25 
ilemale 


Lynx rufus in the American Museum of Natural History, we must first 
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note that this group is a small series; in a larger series relatively fewer animals 
might have fontanelle bones. In addition, these particular skulls come largely 
from the South, where the bones may well occur more frequently than they do 
in northern animals. 

In examining 617 specimens of Lynx canadensis, no occurrence of bregmatic 
bones has been found, nor, incidentally, in a series of 306 skulls of Felis concolor, 


SUMMARY 


Bregmatic fontanelle bones occur in 17.5 percent of Lynx rufus. Bregmatic 
fontanelle bones were not found in Lynx canadensis. The secondary sexual dif- 
ference in the occurrence of bregmatic fontanelle bones in Lynz rufus is small and 
not statistically significant. There is no significant geographical distribution of 
specimens of Lynx rufus containing bregmatic fontanelle bones. Bregmatic 
bones have not been found in Felis concolor. Multiple bregmatic bones are 
found in Lynx rufus, paired bones occurring in 0.12 percent of the animals, and 
triple bones occurring in 0.06 percent. 


Department of Anatomy, Johns Hopkins University, Baltimore, Maryland 
Henry Strong Dennison Scholar for 1942-43 


GROWTH IN THE DEER-MOUSE, PEROMYSCUS 
MANICULATUS 


By Leg R. Dice anp Ropert M. BRADLEY 


This paper describes the growth in body dimensions and in weight of seven 
subspecies of the deer-mouse, Peromyscus maniculatus, from the age of 15days 
up to, for most of the stocks, 186 days. Arthur Svihla (1934, 1935, 1936) has 
presented growth curves of three subspecies (artemisiae, bairdii, and oreas) from 
birth to an age of 60 days. Our study therefore extends the analysis of growth 
in this species to a greater age than was considered by Svihla. The only sub- 
species for which the rate of growth has been studied both by Svihla and by 
ourselves is bairdii. 

The junior author made all the measurements summarized here. Dr. Adolph 
Murie calculated the means of the measurements, but found himself unable to 
complete the preparation of the manuscript. The senior author directed th 
study and has written the report. 

The three stocks of deer-mice from California and Baja California were pre- 
sented by Dr. Francis B. Sumner of the Scripps Institute of Oceanography; th 
stock from Glacier Park was taken by Dr. Adolph Murie; the two New Mexican 
stocks were secured by the University of Michigan-Walker Expedition of 1927; 
and the Michigan stock was collected by the senior author. The necessary 
laboratory expenses for the study were defrayed by the Museum of Zoology, 
University of Michigan. 
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METHODS OF STUDY 


Cages containing mated pairs of deer-mice were examined daily and the date 

of birth of all litters recorded. Measurements were not begun until the young 
mice were 15 days of age, because of the possibility of the mother refusing to 
yecept again young mice that carried the taint of ether. Beginning at 15 days 
of age the mice were measured each third day until they were 36 days of age. 
Thereafter, they were measured at longer intervals, but in multiples of three 
days. These intervals usually, but not always, corresponded in the different 
s of mice. The young mice usually were removed from their mothers at 
» age of 30 days. 
\ll measurements were made while the mice were completely relaxed under 
deep ether anesthesia. The depth of anesthesia employed caused some deaths 
among the experimental animals so that nearly all the mice ultimately died from 
this cause. For this reason the number of measurements available for the older 
ages is considerably less than for the younger mice. 

In preparing the graphs, all means based on the measurement of only a single 
mouse have been discarded. Accordingly every point on the curves is based 

1 the means of at least two measurements. The maxium numbers of young 
mice available at any time for measurement in the several stocks were: assimilis, 
8: hard 6: blandus, 8: osgoodi, 13; rubidus, 6: rufinus, 6; and sonoriensis, 14. 
The measurements employed are the standard ones used by mammalogists. 

ength is the total length of the mouse from tip of nose to end of tail, minus 
the length of the tail. Tail length is measured from the rump, with the tail 
bent upward at a right angle to the body. Foot length is the length of the hind 
ot from the heel to the tip of the middle claw. Ear length is measured from 
the notch at the bottom of the external ear opening to the tip of the ear. Total 


length and tail length were measured with a rule graduated in millimeters. 
Vernier calipers reading to 0.1 millimeter were employed for the measurement 
of the foot and ear. The weight was taken on a beam balance and was recorded 
to the nearest 0.1 gram 


STOCKS EMPLOYED 


lhe following subspecies and stocks of Peromyscus maniculatus were employed: 


assimilis from North Coronados Island, Baja California 
bairdii from Ann Arbor, Washtenaw County, Michigan. 
blandus from the White Sands, Otero County, New Mexico 
osgoodi from St. Mary, Glacier National Park, Montana. 

ibidus from Carlotta, Humboldt County, California 

finus from Clouderoft, Otero County, New Mexico. 

sonoriensis from Victorville, San Bernardino County, California. 

Measurements of the adult mice of the following stocks have been published 
previously: assimilis (Dice, 1941), bairdiz (Dice, 1937), osgoodi (Murie, 1933), 
ibidus (Sumner, 1920), rufinus (Dice, 1933), and sonoriensis (Sumner, 1920, 
and Dice, 1935). The measurements of the adult blandus have not yet been 
prepared for publication 
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GROWTH CHARACTERISTICS 


The curves of growth here presented show numerous irregularities and in 
some measurements a temporary shrinkage occasionally is indicated. In part 
these variations are undoubtedly due to errors in measurement. It is not 
easy to secure an accurate measurement of a living mouse, even under deep anes 
thesia. Any error in measurement makes a considerable difference in the 
sulting mean when, as here, the number of individuals involved arefew. Fluctua- 
tions are produced in some of the curves by one or more of the litters havi 


been measured at age intervals different from those of the other litters of tl 





subspecies. Irregularities in the curves also are sometimes caused by the deat} 


small member of the series. A few actual shrinkages in size may have occurred 
from time to time, especially in weight. In general, however, the curves ar 
fairly regular. No attempt has been made to smooth them in any way 

The two sexes possibly may grow at somewhat different rates, but the dat 
are too few to justify an attempt to consider the males and females separatel) 
In the adult mice of this species the males are heavier and have somewhat larg 
hind feet, but there are only slight differences between the two sexes in th 
other measurements (Dice, 1932, p.14; and 1933, p.7 

The curves of body length (fig. 1) for all the subspecies rise steeply from tl 
fifteenth to near the thirty-third day of age, showing rapid growth of the ar 
imals during this early part of their lives. At about 33 days of age, the 
rate of growth of most of the subspecies begins to slacken and by the fifty-fourt! 
day nearly all the stocks are growing in body length at a new and much slow. 
rate than at first. The change in the rate of body growth between the ages « 


33 and 54 days is not abrupt in any of the subspecies, but occurs gradually 
After the age of 54 days nearly all the stocks continue to increase in body lengt} 
slowly, but mostly rather steadily, until the age of six months, when me: 


The 
suri! 


was discontinued. The growth curves of a few of the forms are irregular, howev 
espe ially ot the subspecies blandus. 


The subspecies with the greatest mean body length at the age of 15 days 


assimilis: blandus is next P. m. assimilis continues to exceed the others 


body length until the age of 66 days, after which it is surpassed by bland 


P ” bairdi . osqoodi, rubidus, and Sonoriensis are inte rmediate in bod 


at most ages \t 114 days the mean of osgoodi begins a rise, however, which 1s 
correlated with the two longest-lived animals of the subspecies becoming 

fat. The smallest subspecies at 15 days of age is rufinus, but some of the othe 
subspecies average slightly smaller than ifinus at ages between 18 and 3 
days. At ages between 46 and 186 days rufinus again averages smallest 
body length. 

Length of tail (fig. 2) exhibits much the same type of growth in these mice as 
does body length. The member increases rapidly in length at the young 
ages, but at about four to six weeks of age the rate of growth begins to decreas 
By eight weeks of age practically all of the stocks have reached a new and rel 
atively slow rate of growth. This slow rate of growth in tail length continued 
in the majority of the stocks, to the conclusion of the study. 
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The longest tails at the age of 15 days are possess d by the subspe cies ifinus, 


mal second. and rubidus third At about 4() davs ot age a milis 


xceed rufinus in tail length and continues to have the longest tail of 

the subspecies up to at least the age of six months. After about 15 weeks of 

nd rubidus averaged about the same in tail length. The tails of 

and sonoriensis averaged intermediate in length throughout the 

\d of measurement. P. m. bairdii averaged shortest of all the stocks in tail 
} ] ages 

[he hind foot, like all the other dimensions of these mice, grows rapidly in 

ing early life hig. 3 At about four weeks of age the rate of foot 

begins to slacken and at or before the age of six weeks in nearly all of the 

te has decreased greatly The break in this growth curve between 

veeks is much more abrupt than in the curves for any other of the 

surements In a few of the stocks here considered, there is a small amount of 

ength of hind foot after the age of six weeks, but in some others there 

se whateve in foot length between the ages of six weeks and six 

The largest hind feet at all ages among this group of stocks are those of assimilis 

blandus is next in order of foot size until the end of the period of measur« 

nt, when it is approached and perhaps exceeded by osgoodi. Subspecies 

verages smaller than blandus in foot length at all ages P. m. osqood1 


both have irregular growth curves, which, in general, rank rather 
among the stocks P.m. bairdii and sonorie? are the two smallest of all 
stocks in length of hind foot throughout the period of growth, with bairdii 


veraging the smaller 


[he ear grows rapidly in length from the age of 15 to 24 or 30 days, after 
ch there begins a marked decrease in rate of growth (fig. 4 After the age 
pout s weeks the ear continues to grow slowly, but at a fairly even raté 
t east the age of six months 
The subspecies rufinus and assin have the largest ears of the forms here 
( hese two forms are nearly alike in verage ear size and both have 
g ages than any other of the forms for which measurements art 
0 some’ it irregular in the rank relative to one anotnhe the 
oO } ” hard erages the sI liest « | tne subspecies in siZ ol 
ive 
rht increases fairly rapidly u ese mice from the age of 15 up t 
I ( STOC! ibout 12 to 54d 5 ( pre 7 9 There Is not sucl Ih 
Ol S] weeks oO re in ti curves Ol groy } ll velgi iS lI 
or growth in the body measurements. After 54 days of age st ol 
ontinued to increase in weight slowly, | irregularly, uw Ol 
he study at about the age of six months 
est subspecies during the eal period ol growth was ¢ l 
o t} ul bland “ second i nk, but a bout 54 days of age it 
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ge of about 45 days and during this period their means remained close 


At the older ages many of the stocks became highly variable in weight 


ves then are irregular. At these older ages a few of the individuals 
DISCUSSION 

th of voung deer-mice is shown by the graphs presented above to 

pidly il all bod, dimensions up to ages oO! be tween 24 and {9 davs. 

increases rapidly from 15 to between 42 and 54 days. Following 


ile period of rapid increase in size, the rate of growth begins to slacken 
before the age of 54 days the growth of nearly all the subspecies has 
blished at an rate which is h slower than that cha stic 
os 
+ wihtsly the dasneeen tn rate of erewthh tale e is indicated to 
} vith the size of the animal. In general those subspecies having 
d dimensions begin to slacken their enile rate of g h at 
lier ages than those subspecies tl re larger In sizé Chis is espe 
hi the s for growth in lengtl 1, hind fo l ear 
ght (figs. 2-5 In each of tl graphs the e repre ng the 
hich is one of the small ibspe s, begins to fl: en out 
er age than the curve of a nilis, whic] one he largest subspecies 
spe T that ire interme liat in s lik ise |} vin to aly ( n 1n 
ves vhich nter! ediate be een thos f the I ll and 
subspecies In the graph of body lengt} g. 1) tl enden 
species to slacken growth at earlier ages than the larger forms not 
te of growth in most body dimensior hich is established by these 
Nol S eeks ot age conti ( y? t le =f } mbe yr T ths 
six months, when our stud s terminated, the anima ere still 
Earlier studies by one of us have demonstrated that deer-mice of the 
Dice, 1932, pp. 13-14) and rufir Dice, 1933, p. 7) continue 
ght, in nearly all dimensions betweet1 the ages OI one and two vears 
species gracil Dice, 1936, pp. 55-57) some growth takes place after 
t Oo ( rs 
arts of the body of a deer-mouse grow equally rapidly It is evident 
ves that tail length (fig. 2) increases slowly but steadily in all the 
veen the ages of about six weeks and six months In most of the 


the re 18 also some crowth be tween thes ages in length ol body and 


in weight. On the other hand, the hind foot (fig. 3) grows only a small 
fter the age of six weeks Actually several subspecies failed to grow 
length of foot between the ages of six weeks and six months 

hange in rate of growth between the ages of four and six weeks hich 


lent in all the curves of growth here presented, is also apparent in the 


ves published by Svihla (1934, 1935, 1936). It is not so obvious, 


| ihla’s ngures hecause of the flat ( ule ther en nloved 
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That weaning of the growing mice at about the age of 25 days may be in part 
responsible for slowing down the growth rate has been suggested by Svihla 
(1934, pp. 102-104). In the graphs here presented, however, it appears that 
only in ear-length is there any evident slackening of growth rate in any of th 
subspecies before the age of 27 days. At about four weeks of age, most of th 
subspecies begin to slacken their rate of growth in the dimensions of the body 
but it is not until the age of six weeks that most of the forms have decreased 
their speed of growth to the subadult rate. Attention is especially called to th 
graph of weight correlated with age (fig. 5), where it appears that all seven of 
the subspecies continued to grow approximately at the same rate between tl 
ages of 15 and 42 days. A few subspecies continued to grow fairly rapidly it 
certain dimensions after the age of six weeks, but, in these forms also, the s 
adult growth rate was soon thereafter established. 

The approach to sexual maturity is probably an important factor in th 
lov 


slowing down of the growth rate of these mice. It has been demonstrated by 


i 


Clark (1938) that the females of Peromyscus maniculatus have their first estrur 


t the average age of 48 days, but that some females come into estrum at a mucl 
rlier age, the youngest reported being 28 days old. Some males of the speci 


contain motile sperm and are therefor possibly sexually mature at the age 


ibout 40 days. These ages of attaining sexual maturity correspond well wit! 
the ages at which the young deer-mice change from a high juvenile rate of growt! 
to a much slower, subadult rate 

Races of deer-mice that are relatively large or small in any dimension 
birth tend 


to retain these size relationships as they grow to adult size. This 
has been pointed out by Svihla (1935, 1936) for the period from birth up to a1 
age of about 60 days. It seems to be true also of the forms which we have | 

under observation between the ages of 15 and 186 davs Although the numbers 
of animals in all our stocks were few and the curves of growth somewhat irregu 

the graphs in general support Svihla’s conclusion. In domestic rabbits, likewist 
Castle (1929, pp. 424-425) has earlier shown that the differences in weight 


1 


vhich distinguish a smaller from a larger domestic variety are apparent at birt] 


SUMMARY 


Data are presented on the growth of seven subspecies of the deer-mous 
Peromyscus maniculatus, from 15 days to about six months of age 

The deer-mice grow rapidly in all body dimensions and in weight until the; 
are about four to six weeks of age. 

It is indicated that those subspecies which have the smallest adult dimensions 
begin to slacken their juvenile rate of growth at slightly earlier ages than thos 
which are larger in siz 

After the age of about six weeks, growth in length of body, length of tail, 


» OI SIX 


length of ear, and in weight, continues at a slow rate up until the ag 


months or older. The hind foot, however, increases in length only slightly, 


or in some stocks not at all, after the age of six weeks. 
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The slowing in the rate of growth of the young deer-mice at about the ages 
f four to six weeks is correlated in time with their approach to sexual maturity 
Races of deer-mice that are relatively large or relatively small in any dimension 
t birth tend to retain these size relationships as they grow to adult siz 
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DESCRIPTION OF BIRTH AND YOUNG OF THE POCKET GOPHER 
GEOMYS FLORIDANUS 


By B. A. BARRINGTON, JR. 


In the literature I have found only two descriptions of pocket gophers whict 
indicate the condition of these animals at birth. New born young of Thomomy 
bulbivorus, which were born in captivity , are briefly described by Wight (Oregor 
Exp. Sta. Bull. No. 153, 1918, pp.13-15 Two young of Thomomys botta: 
described in considerable detail by Hill (Jour. Mamm. vol. 15, 1934, pp. 244-245 
He states that they were probably not much more than one day old becaus 
small part of the umbilical cord was attached to one and the entire cord a 
part ol the placenta to the other. On account of the scarcity of informatior 
concerning new born pocket gophers, the birth and young of a litter of thr 
Geomy flo idanus are described below. 

\ female Geomys floridanus, taken at Gainesville, Florida, that had been key 
in the laboratory for about a week was observed on May 2, 1939, to hav 
unusually large and swollen vulva, which I suspected was evidence that s| 
would soon give birth to young. Two days later the young were born 

My attention was attracted at 9:38 p.m., May 4, by hearing her emit sever 
sharp squeaks. Examination showed that the amnion had apparently ruptured 
recently as the region around the vaginal orifice was wet \pproximatel) 
minutes later the { 
served by Dr. H. B. Sherman, W. K. Smith, and myself. 


rst young was born. Parturition of the second young was ol 


After the birth of the first young, she appeared to have spasmodic labor pains 


at frequent intervals. At 10:50 p.m. she spread her hindlegs and arched hi 
tail dorsally \fter remaining in this position for five minutes the second young 
arrived. The third made its appearence at 11:39 p.m. The mother apparent 


suffered no severe labor pains with the birth of the last 
In the two cases observed the young were born tail-end first, and birth \ 


complete within two seconds of their first appearence at the vaginal 


pee 
In each instance the amnion had ruptured before birth and the young were n 
noticeably moist when born. The umbilical cord broke close to the body of tl 
young at birth, with no apparent assistance on the part ol the mothe: In fact 
she remained inactive until, and after, the discharge of the afterbirths 

\fterbirths were passed 22, 42, and 49 minutes after the birth of the last young 
and the first passed weighed one gram. Little bleeding accompanied the ex 
trusion of the first, a little more with the second, and much more with the last 
afterbirth. The mother made no atttempt to eat them although they were left 
in the cag 

\fter parturition was completed the mother appeared exhausted, but she 
gradually became more active and by 1:10 a.m. was vigrously digging in the sand 

The newborn young crawled in a clumsy manner and they emitted a peculiat 
squeaking noise that resembled the sound produced by pulling a rosined string 
through the fingers. When attempting to nurse they turned on their backs and, 
by pushing against the body of the mother with their feet, wriggled along, upsia 


down, until they found a teat. 
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The general appearence of one of these newborn Geomys floridanus is shown 
the accompanying figure. The body is covered with a pinkish, loose, wrinkled 
Vibrissae are present on the sides of the face, and a few, short, hairs are 

red about on the dorsal surface of the body. Neither the eyes, ears, nor 

k pouches are open. There is a pronounced furrow in the skin at the sides 
the mouth, however, where in the adult the cheek pouches are located. The 
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GRA 
nus 52 9 5.5 5.10 
50 9 6.0 5.20 
50 9 5.3 5.10 
thomomys bulbivorus 50 6.12 
ihomomys bottac 19.5 9g 6.0 4.00 
50.5 9 6.0 + 20 


toes of both fore and hind feet are short, those of the fore feet being the longer. 
The teeth have not errupted 

lhe weights of the three newborn immediately after birth, and before nursing, 
were 5.2, 6.2, and 6.5 grams. Two of the young died May 5, and the third was 
lound dead the morning of May 6. All apparently died of exposure since the 
mother could not build an adequate nest with the material in the cage. The 
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measurements of the young, soon after death, together with measurements , 
newborn Thomomys bulbivorus (Wight op. cit.) and of very young Thomon 


bottae (Hill op. cit.) are given in Table 1. 

From these measurements it appears that the sizes of the newborn young of 
these three species are nearly the same. 

The stage of development of the cheek pouches of young pocket gophers vari 
remarkably, however, as shown by the following statements: In Geomys florida 
a wrinkle in the skin at each side of the mouth in the newborn young is the on] 
indication of the pouches, as determined by dissection. The newborn young 
Thomomys bulbivorus do not have pouches, but they develop at the age of 
month, according to Wight (op. czt.). In a young specimen of Thomomys bot 
pallescens, the body length of which was three and one half inches, the pouct 
are only indicated by a wrinkle in the skin at the sides of the mouth, accordir g 
to Anthony (Jour. Mamm. vol. 4, no. 2, 1922, pp. 126-127). In Thom 
bottae (subspecies bottae, personal communication from Hill) the pouches ar 
developed in the very young and even in the 18 mm fetus 

From the above statements, concerning the four subspecies of pocket gopl 
for which information is available, it is evident that Thomomys bottae bott 


exceptional in that cheek pouches are present even before birth 


Department of Biology, University of Florida, Gainesville, Florida 


SUMMER ACTIVITIES OF BATS (GENUS LASIURUS) IN 
IOWA 


By H. Exuiorr McCuvuri 


During extensive observations of the nesting habits of the mourning do 
LOBS at Lewis. lowa. northern red hats Lasiu is borealis boreal 
in some abundances Casual observations in 1938 stimulated a mo t oug 


search for them in 1939 Whereas only 55 bat 


records were made in 1938, 7 


observations were made in 1939. The 1938 and 1939 figures included repetitio1 
of bat families observed time and again. The area under observation comp! 
160 acres and included 1,650 trees of 35 species These trees were examin 
every other day for bats that might be roosting in them. Inasmuch as | 
appeared as dark brown patches against the leaves, they were readily obs 
Both the northern red bat and the hoary bat (Lasiurus cinereus) were present 


but. as indicated bv Scott (1937) and Swenk (1915). the hoarv bat was most c¢ 


mon in spring and fall during migrations. Of the 765 records only 46 wer 
hoary bats, and most of these were noted before Julv 15 A tew were seen ¢ 
in September. Young of both the red and hoary bats were born in June and t! 
first of Julv and three females each with two voung were observed at this time 


In 1939, the first red bats were seen on Mav 1. but from then until Jw 28 


they were not numerous. From June 28 to July 24 the numbers observed 


increased with regularit After July 24 they decreased until September 13 when 
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the last bat was seen. On July 24, 70 bats were counted, more than were noted 
n the entire season of 1938. Although only a few bats were recorded in 1938, 
they show the same trend of seasonal abundance as in 1939 (fig. 1). 

The first parent bat-with young clinging to her was seen June 28, 1939, and 
last family group in a cluster was noted August 24, 1939. By the latter 
all young were grown and in the field it was impossible to distinguish 

rents from young. The number o 


young with a parent ranged from one to 
but the average was 2.3. During the day each family clustered about its 
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Fig. | 
ther, or she rested a short distance from them. By July 17 many families 
: , : re “ot : : ; ' : myer “S- 
id broken up In this period ol growth some young were opsel ved exercising 


hour of the day. They stretched their wings, wiggled, and swung. When 
emperature of the air rose above 30°C. the bats cooled themselves by hang- 
ing, stretched to full length, with the wings slightly drooped. At any disturbance 
contracted into bundles. In August, family clusters under observation 

lisappeared one by one. 
t is estimated that at the peak of activity, in mid-July, there were 150 bats in 


e area; it is doubtful if more than 50 percent were ever seen on one day. This 
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is a concentration of about one bat per acre. Many single bats were noted that 
were probably males or unmated females; however, it was estimated that ther 
was a population of 35 families, or one family to every 4.5 acres in the ares 
A similar concentration of bats was not seen away from town in either farmyards 
woods, or gullies. Concentration in town may result from abundant for 
supply in the evenings around street lights. 

Location of Roosts.—Parents left their young clinging in 24 species of trees 


and in vines and porches. They seemed to have no special choice of trees 


TABLE 1. U se of trees by northern red bats at Le wis, Towa! 


B 
American elm Ulmus americana 60.1 1 
Box elder {cer nequndo 7.5 15.f 
Norway spruce Picea abies 5.3 
Soft mapl {cer saccharinun 3.5 7.0 
Apple Pyrus malus 2.8 
Pear Pyrus commun 28 fF 
Hard maplk {cer saccharun 28 0 
Catalp Catalpa catalpa 2.7 1.5 
Bircl Betula spp 2.2 ) 
Che rry Prunus aviun 7 5 5 
Chinese elm Ulmus oriental 1.0 } 
Hackberry Celtis occidental 1.0 )7 
Scotch pine Pinus sylvestr 1.0 0.7 
Tree of Heaven lilanthus glandulosu 1.0 0.2 
Ash Frazxinus spp 1.0 
Black walnut Juglans nige 1.0 5 
Cottonwood Populus deltoide 0.5 
Choke cherry Prunus virginianu 0.3 0 
Colorado blue spruce Picea sp 0.2 
Red pine Pinus resinosa 0.2 ( 
Mulbe rr\ Voru ruora 0.2 
Tamarac} Lariz laricina 0.1 
Peach Prunu persica 0.1 ) 
Plum Prunus american 0.1 

This table compares the percentage ot! bats observe i osting 1n each spe 


with the relative abundance of each tree 


although American elms were the most abundantly used. Elms ma up 3 


| 
percent of the town’s trees, and 60 percent of the bats noted were in them. Be 
elders, which made up 15.6 percent of the trees, were used by only 7.5 percent 

the bats; and apple trees, making up ten percent of the trees, were used by on 
2.8 percent of the bats. The animals roosted from 5 to 40 feet above the ground 
and the height of a tree seemed not to alter their choice of it. Probably th 
pendulous limbs and broad protecting crowns, plus large rough leaves, mad 
elms attractive. Further information concerning bat roosts and tree relatio1 


ships is presented in Table 1 
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Use of Roosts—Although no bats were marked, it became apparent as the 
season progressed that a given bat used the same roost day after day. Each of 
several bats not only used the same tree, but clung to the same leaf or limb each 
day. Following are records concerning seven such instances: 

[. A family made use of a limb of a Norway spruce. The tree was 12 inches 
in diameter and the roost was 8 feet from the trunk and 15 feet above the ground 
on the north side of the tree. A bat was making use of this site after June 19, 
und on June 30 one appeared with two young clinging to it. They were found 
regularly on the limb until July 10, when only one young bat was left. On 
July 14, an adult was with this young and they were hanging from their usual 
place At this date there was but little difference in size. After July 19 the 
two no longer clung to each other, but roosted on separate twigs. They remained 
intil July 31. Each day between July 31 and August 11 a bat was in the tree, 
ilways at a place different than the one occupied on the preceding day. More 
than one bat may have been concerned 


II. A lone bat, probably a male or unmated female, chose one single leaf in 


small elm as its roost. The tree was fou inches in diamete1 and the leaf 


n feet from the ground and three feet out on a limb on the north side of the 


oO 


tree. The bat was on this leaf for 42 consecutive days After August 30, 


s not seen until Sept mber 13 when either it or another one made use of a 
near the old roost. 

III. A family roosted on a bunch of leaves on a low hanging limb of a large 
tree The tree was 30 inches in diameter and the roost was on the north 


de 8 feet from the ground and 20 feet from the trunk. One parent and four 


ung were first seen there on July 24. They used the roost until August 2, 
hen only one young bat was present. On August 4 they were all back together. 
sually the four young clung together on one leaf, while the parent roosted alon« 


earby. On August 11 only three bats were present; on August 14, two; and on 


August 16, one. One was found each day until August 23 

IV. One bat used a roost 15 feet from the ground and 7 feet from the trunk 

the south side of a Seotch pine from July 21 to August 2 
VY. A family in a large hard maple tree did not remain clustered as long as 
others. It roosted in various places on a limb 12 feet above the ground 
the north side of the tree. On July 19 a parent was present with three young 
cluster and one young was by itself. The group remained until July 28 when 
only one young bat was there. On August 2 two bats were in the tree, but not 
toget he On August 4 they were roosting together. After this date one was 


seen intermittently using the same roost until August 21 

VI. On July 31 a parent and three young were clustered under a leaf of a pear 

ee. They were eight feet from the ground and one foot from the trunk on an 
east-facing limb. On August 2 two young were present. Then the whole 
family used the roost again until August 11. From that date to August 24 one 
young bat was there each day. 

VII. On May 13, 1940, a hoary bat was noted clinging to the limb of a Norway 
spruce. She used this roost almost every day. At some time in the two days 
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before June 12 she gave birth to two young. By June 25 each was almost as 
long as her contracted body. By June 29 they were too large for her to carn 
when she was foraging, but they clung to her during the day. While small 
their fur was reddish brown, but when they were about three weeks old, th 
hair began to take on the grizzled appearance of the adult. On July 9 it was 
found that the family had broken up; probably the young had practiced flying 
before this date. On July 10 they were all back together, but two days later 
they were gone. 

Decimating Factors.—Only two dead bats were found, one after a heavy hai 
storm on June 8, and a young one that was killed in a wind storm on July 19, 1939 

On one occasion a parent was observed with two young under a leaf at th 
tip of a twig high in anelm. They were seen also by a blue jay that immediately 
attacked them, but they were in such a position that the jay could not readily 
strike them. It flew from twig to twig trying to find a point of attack, while th 
parent bat kept up a constant “ticking”. When the blue jay found a position 
from which it could strike the bats, the adult hissed and struck at him with wings 
and teeth. The jay retreated only to try again. This kept up for ten minutes 
until the jay left without doing visible harm to them. 


SUMMARY 


An estimated population of more than 150 northern red bats was observed at 
Lewis, Iowa, in 1939. This was an average of one bat per acre and one famil) 
per 4.5 acres; the average number of young red bats to a female was 2.3 

Families were most usually found in elm trees, and some remained regularly 
in the same roosts for weeks 

The first bats were noted on May 1, 1939, and the last on September 13, 1939 
The peak of abundance was during the week of July 24. In the spring and fall 
a few hoary bats also were seen, and some of them reared young in the area 
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COMPARISON OF TRAPPING METHODS IN AN 
ILLINOIS PRAIRIE 


3y CLARENCE J. GoopNIGHT AND E. J. KorstNErR 


Quantitative trapping methods using either live-traps or snap-traps have been 
in use for a long time, and their relative efficiencies are the subject of much dis- 
cussion. The absence of any direct field comparison of these methods prompted 
the authors to carry out the trapping study reported here during 1939 and 1940 
on an Illinois prairie renmant. 

Blair (1940) made a study of the population and habits of the prairie deer 
mouse, and Burt (1940) studied the woodland deer mouse, employing live- 
trapping and marking methods. Previously many other studies had been made 
on small mammal populations in other areas. A number of the more important 
papers are mentioned by these authors, and Bole (1939) gives a summary and 
comparison of trapping methods. 

The area selected was a stretch of prairie two miles west of Seymour, Cham- 
paign County, Illinois (R. 7 E., T. 19 N., Sec. 18) within a few hundred feet of 
the Champaign-Piatt County line. The area was located between the Illinois 
Central System tracks and State Routes 10 and 47. The prairie has been leased 
by the University of Illinois from the railroad, and is maintained in a relatively 
indisturbed condition. Although there is some burning on the area nearly 
very year, protected by fire-breaks, the plots were not burned in the period of 

f investigation. Since burning was a normal occurrence in original prairie, it 
probably does not constitute a serious modification here. The country is gently 
rolling and is covered with typical prairie vegetation; both high and low prairie 
was present in the area studied. In the low prairie, the more conspicuous 
plants were rosin weed Silphium terebinthinaceum), compass plant (S. lacinatum), 
thistle (Cirstum undulatum), wild lettuce (Lactuca canadensis), flowering spurge 
Euphorbia corollata), sunflower (Helianthus hirsutus), wild raisin (Viburnum 
cassinoides), Franseria tomentosa, golden rod (Solidago speciosa . white aster 
Aster paniculatus), purple aster (A. anomalus), fleabane (Erigeron annuus), 
ind willow (Salix spp.). The more conspicuous plants of the high prairie are 
the prairie violet (Viola pedatifida), shepherd’s purse (Capsella bursa-pastoris), 
red clover Trifolium pratense), hop clover (T. procumbe ns), strawberry (Fragaria 

‘giniana), sorrel (Rumezx salicifolius), false indigo (Baptisia villosa and B. 

flowering spurge (Euphorbia corollata), golden rod (Solidago speciosa), 
wild lettuce (Lactuca canadensis), sunflower (Helianthus tomentosus), big blue 
stem (Andropogon furcatus), and blue grass (Poa pratensis). 
Inasmuch as the trapping was done in winter, only the dried remains of the 
plants were present, but they furnished good cover to the small mammals pre- 
sent. Across the road and tracks were harvested cornfields, bordered in some 
places bi hedges of osage orange (Toxylon pomife rum 

Two areas, 62} meters long and 10 meters wide, were selected for the study. 
These areas were separated by a 37 meter buffer zone. Plot A was set with 
Sherman live-traps (see fig. 1) and Plot B was set with snap-traps in the same 
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manner. The traps were baited with a mixture of dry oatmeal and raisins 
Each morning during the period of investigation, which extended from December 


t to 21 in 1939, and from December 6 to 22 in 1940. the traps were visited and 


TABLE | Tabulation of 
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! Figures for Plot A above diagonal line indicate individuals caught for the first time 


figures below the diagonal line indicate recatches Data to the left of wavy lir 
live-trapping, and those to the right are for snap-trapping. Each dot indicat ne 
vidual that died in the live-traps. Each x indicates one individual killed in Plot B, pr 


viously taken in Plot A. 


the animals released or removed and recorded Those in the live-traps we 
marked by the toe-marking method (Burt, 1940) so that they could be identified 
if taken again Plot A was retrapped with snap-traps as a check on Plot B 


This further provided a check on the live-trapping in Plot A 
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ypping data as compiled in Table 1 and summarized in Table 2 revealed 


that in genera it took six to seven days to determine thx population by the live- 
pping method. Snap-traps gave the approximate total population in three 
lays he tl ce] Plot B is compared with the six to seven day 


eZ Tike is t} T ‘trapping of Plot A showed 


stent results were obtan | from the data on Microtus and 


pparently had smal! home ranges during the study. Mus 


« é 7 fs 3 2 3 . 








} . a not g ? the ¢ ) readily Ir Plot \. after 


’ 1 oO nit is ? ete ined a fe others were 
mec ed wanade T nding the home ranges as most 
iwht on the peripherv of the plot Even so, the total number 
L AT 2 ( ’ 
1 1¢ g 9 Q 2, 9 BQ 13 17 48 0 54 
6 7|5 60 | 67 | 71 73 | 76 | 82 
7/20/25 26 | 28 29 30| 31 | 33 | 36 | 37 | 38 
8 5 30 3 
‘ 9 m 9 9 
0) i ) 5 58 | 62 | 69 76 | 83 | 85 | 88 
| 2 ) 5 f f 72 4 g 
‘ s 5 5 7 f 
] } ; Plr~t ] 1 . 
u enaen I mstant than in Plot B since the 
‘ P ; ony 
" ng estimated was still present Plot | naving he animals killed 
; | | i | ] T t} \ S 
SI ip method s invaded bD he me individuals aite le area wa 
his is especially ne ticeable in the 1939 data 
iene Was that the two methods Oo! trapping were et ually reliable 
ndicating the size of populations. Some recent workers employing the live 


thod have condemned the snap-trap me¢ hod as a means of estimating 


ul results indi ‘ate that the twon ethods art comparable 


immal populations. 
population figures are concerned In ecological studies involving yea 


ulation changes. where large areas are used and the time available 


apping is an important factor, the snap-trap method can be used to ad- 
ntage and the results probably will be reliable 
Table 2 shows the cumulative total on a comparative basis. The totals of 
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Plot A (live) represent the total number of different animals captured in the 
live traps. The figure under the first day is the number actually caught; under 
the second day, the number for the first day plus the number of new animals 
caught on the second day (not the total caught the second day), ete. The 
totals for Plot B (snap) under each day are the number of animals previously 
caught in the Plot plus the number caught that day. The corrected figure for 
the snap-trapping of Plot A were derived as follows: For the first day of snap- 
trapping the number of animals actually caught are added to the number that 
died previously in live-trapping the same plot. After the first day, the number 
of new animals caught each day is added to the préceding total. The basis for 
the corrected figures in this table can be found in Table 1, in which individuals 
that died in live-traps are indicated by a “dot”, and individuals from the live- 
trapping area (Plot A) caught in Plot B are indicated by an ‘“‘x”. The areas used 
are too small for reliable population estimates for a unit area without making 
special allowances, but this does not affect the comparison of the methods. 
The writers are grateful to Dr. V. E. Shelford, Chairman of the Committe: 
on Natural and Uncultivated Lands for the University of Illinois, who kindh 
secured permission for us to carry on the trapping, and to Dr. 8. C. Kendeigh 
who offered helpful suggestions. 
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GENERAL NOTES 


AN EXTENSION OF THE RANGE OF THE TEXAS COTTON RAT IN KANSAS 


On February 18, 1941, Mr. Fred Hastie collected two adult female Texas cotton rats, 
Sigmodon hispidus texianus (Audubon and Bachman), on his farm, seven and one-half 
r.ies southwest of Lawrence, Douglas County, Kansas. A third adult female was taken 
on March 2, and a fourth on April 1. All these, now numbers 13649-13652 inclusive, in the 
Kansas University Museum of Mammals, were found in corn shocks by Mr. Hastie when he 
was loading feed. 

Black (Mammals of Kansas, 1935) gives the range of the Texas cotton rat in Kansas as 
itheastern and south central Kansas north and west at least to Harvey, Greenwood, 
nd Allen counties Anthony (Field Book of North American Mammals, 1928) gives the 
northern limit of their range as Cairo, Pratt County, Kansas. 

The area in which these specimens were taken has been trapped periodically by en 


I l m 


yees and students from the Kansas University Museum for more than thirty year 


I 


yet the Texas cotton rat has never beer taken there during this period. Evidently this 


rat is moving northward in Kansas. The extent and caus« 


of this movement is unknown 
present The last few ye: 





Ss have beer A Ym riod ot highe r mean temperature und de- 


| ghe1 
eased rainfall in this area, however. This 1 other conditions resulting from it, might 
ssibly allow an extension of the range of this species into areas where formerly a favor- 
ble habit vas not found 
I wish to thank Mr. C. D. Bunker, Curator of Birds and Mammals, Kansas University 
Museur f Birds and Mammals, for permission to report these specimens.—GEoRGE C 
RinKER, Museum of Birds and Mammals, Lawrence, Kansa 
NOTES ON THE ALLEGHENIAN LEAST WEASEL IN VIRGINIA 
On November 14, 1940, upon returning from a collecting trip, I had just carried a load 
f equipment up the five flights of stairs to the wildlife laboratory and was unpacking a 
skir llection when my attention was attracted by a commotion suggesting a mouse in 
her part of the laboratory. Upon investigation I saw a small slender mammal dart 
' he fi 


oss the floor in my direction. I recognized it to be an Alleghenian least weasel, Mustela 
legheniensis, of which only one previous specimen had been taken in Virginia. 
ig blecloth from a nearby table, I dived under the table in the direction of the 
retreating weasel, but the agile creature was too quick for me and I straightened up, with 
inmistakable odor of Mustela clinging to a soiled tablecloth. The animal ran 

ler another table and into some drawers. With the aid of a helper wearing leather 


gloves, the drawers were removed one at a time until the small carnivore was found crouch- 
ng in a corner where this time it was unable to escape the gloved hand. Upon being picked 
ip it bit the gloved hand and again emitted its ‘‘musl When placed in a cage it fought 
viciously at a hand or finger placed near it, but fed at once on the body of a bird that was 
placed in the cage Unfortunately, however, the animal apparently had been injured, as 
t died after being kept in captivity for about 18 hours. The dead specimen was made into 


In checking the literature, I have found that some least weasels have been taken in or 





lildings but no record seems so unusual as this case. There is little doubt but 


this mustelid was in the building in search of house mice and had worked its way to 
the fifth floor in runways used by rats. The particularly ironic part, however, seems to 
be in the fact that it came to the wildlife laboratory in the biology building where it was 


ost certain to become a martyr to science! 
On January 14, another specimen was brought in that had been taken near one of the 
iormitories of the Virginia Polytechnic Institute. This one was seen darting its head in 


at the corner of the building in apparent curiosity. It was finally poked 
ole, captured and brought into the wildlife laboratory, where it was kept in 
several days. During this time it was fed on house mice and observations 
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were made on its habits. When a live mouse was place lin the cage 


it almost instantly. Grasping the mouse by the back of the he 
through the skull several times in rapid succession and held 


| 1 on with its sharp tec 
sound of the teeth piercing the bone was distinctly udible at a distance of 
During this interval the weasel hugged the mouse closely with its fore legs an 
firmly to its belly through a kicking motion of the hind legs The hold on the 
head was not relinquished until the mouse was dead. The killing took only 
Upon rel ng tl Louse the easel usually came to the fror ( the cage ar 
the observer for an interval of several seconds whi turned to its p1 
its me t ones Son l the blood would be lic I! tl yvound in tl 
head perhaps an ear would be chewed ind the blood licked o yut me 
( it the throat ts pre n suc blood 
Phe veasel at t [ id ind b in firs beginnil t! bac of tl ne id 
tor ra Ju peto reac} t } 8 ti nro ? erse 2 a tir 
r Data on Specimens of Must heniensis (R taker 
Blas Clyc ! On Ss. } M. N 
Montg Pat 193 26185 282.9 27 
( 
Blac irg L. M. Lie N 14,; \ Coop. Wild 
Mi y ' ells 1940 Ur L. L. No. 752 54.5 195 ) 
( 
Blackst g NI ( J \ ( W 
Montgom«e elly 4) [ L. No. 79 24.9175 (2 
\¢ ) i I J a \ ( Vi | 
g s 19 | | \ iu 63.5 21; } 
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( ( isu irned to partially « yu lf she ) S 
( { ) ipl ing i€ esp yar l 
tl ibt cl ol bottom of the cag ot mg an pp 
snake han norm Wheneve empted mouse, or parti 
iro t = t - I Ali I is ‘ i Livu yt te illowe | ae 
lifted up t mann 
I the Six days tha he weas \ ep capt ed 10 house mi 
total weight of 118 gram As no food w give yn one d the amount ot fo 
probably shighth belo the ctua capacit ( the anima ein the weast wel 
about 32 gram the averag imount of [ood eaten a \ slightly in excess ¢ 


the w 


easel sprang 


sad, the weasel bit its vie 
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cone at the lower end. The piston can be pushed in and locked with an iron bar, thus 
reducing the space in the tube, and crowding the animal into the desired position. Wher 
the tube is suspended by the large end, the smooth inner surface gives the animal no foot- 
hold against which to push or cling, and gravity forces it to the bottom. The bottom 
opening is large enough for the animal’s head or tail region to protrude. 
The tube (A) consists of a cylinder 26” in diameter, to which is joined truncate 
cone 10” long, with a 44” opening (a) at the lower end. Two }” round head bolts 54” long 
through the openings in two pairs of e: 





rs (b) prevent the smaller animals from crowding 
through the opening (a) before the operator is ready forthem. These bolts are fitted wit 

wing nuts to facilitate their insertion or removal, depending upon the size of the anim 
being handled. To protect the animals and to strengthen the tube, each end is reinforce 
by a heavy wire which is rolled into its edge. Two additional ears (c 


are points of attac 
ment for tl 


» snaps and rope with which the container may be suspended from a pulley 


the ceiling. On opposite sides, two inches from the edge of the large end of the tube 
bushings (g), with holes y%” in diameter through which pass 
breast plate k 





a ?” iron rod (h) 15” long. Th 
enables one to push the piston down while freeing hands to hold the tube 

The 30” piston (B) consists of a pan-shaped metal head (d) with a 14” square wooder 
shaft (e). The piston head is supported by the shaft and four quadrangular wing-braces 











Fic. 1. A metal restraining tube for animals (A) the tube, (B) piston, (a) openi 
ears which hold two roundhead bolts across opening, (c) ears by which tube may | 


pended from ceiling by rope and pulley, (d) metal head of piston, (e) piston shaft, (f 


»qu 
rangular brace, (g) bushing, (h) iron locking rod, (i) permanent cotterpin, (j) removabl 
cotterpin, (k) breast plate 
(f) attached to it A series of i‘ ” holes, one inch from center to center, make possibl 
piston adjustment to a wide variation in sizes of animals 

In making this type of apparatus, the diameter of the tube should not be large enoug! 


for the animal to reverse its position The large end of the tube is forced over the anim 


from head toward tail, and the piston is then inserted and pushed forward far enough t 


crowd the porcupine (or other animal) into the smaller end, with its head protruding fr 





the hole in the con The iron bar is then run through the bushing (g) on one side, throug! 
the nearest hole in the piston shaft (e), and through the bushing on the opposite side, thus 
locking the piston in any desired position. A permanent cotterpin (i) and, in the opposit 
end of the bar, a removable cotterpin (j) facilitate the locking, or the complete remov 
of the bar as desired. The breastplate enables the operator to push the piston into posi- 
tion and at the same time frees both hands for the locking manipulations. 

By protecting the operator from the quills of the body and the lashing tail, the porcu- 
pine becomes relatively harmless. In the holder, the animal may be kept for the desired 
length of time to weigh it, to examine, mark, and measure the teeth, and if necessary, t 
administer medicines. 

In experiments with a porcupine, by reversing the procedure and putting the animal 
tail first into the tube, rectal temperatures were taken 


This operation was impossible as 
long as the animal was free to strike with its tail 
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AN OS CLITORIDI ROM APLODONTI 
have been able to le = lew sienna . essing a true F ) 
he genera Lutra. Cry ‘ { . rhe bone doubtless occurs 
I where, be s i 8 has been overlooked by 
to | A. Hul ( M S pr 14-18, 1922) states 
{ —_ — y 2 Racin Thame abe te in the 
g ne ¢ ns } rgan is stif ! ( | 
a y = 83 
I clitoris fron female r t n be r collected near Redmond, Was! 
ch 21, 1940, and placed it i c é estid beetles Che os clitorid 
st forked or spoon-shaped bor mill ters long and two millimeters 
lth (fig. 1). It w ler und q t bone rather than grist 
1} rn. f } nd V i] Sy 8 Washinator 
A PERSISTENT W 
12, 1941, I heard a commoti: I rd I James, Indian I invest 
t] New York Weasel ¥ te vous vabii 
d by me several times in their mad rush back and fortl I tried to frighter 
) paid no attention to me Judgir by the squeals of the rabbit, the 
unded it several times, apparently in the thr At last the rabbit gave ir 
ye, the weasel let go of the rabbit, but would not go far away It kept re 
n and again, and tried several times to drag the rabbit away from in front 
over my shoe two or three times; I even put my finger on the animal. It 
d and apparently had no intention of losing its prey. The weasel had made 


but there vas ne obvious bleeding 


] 





rabbit was killed, the weasel still remained and was so engrossed th: 
minnow trap over him and the dead rabbit We then shoved a pane of glass 
1 all over, and fitted the other half of the trap into place The weasel 
til the weasel drowned. Its skin is now 


Museum of Natural History.—Mary 8. Grossean, Lake James, Angola 
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NOTES ON THE WINTER FOOD OF BEAVERS IN THE PALOUSE PRAIRIES, WASHINGTON 


This paper is based upon observations made in the winters of 1939-40 and 1940-41 


the south fork of the Palouse River and its tributaries Intensive study was made of 


] 





isolated colony. estimated to contain seven beavers, on Paradise Creek, about two ar 
TABLE 1 Food plant he beave 

P , ) Bar nda twigcs ) 

S B 1 twigs 15 

Tupl Re stalks and shoots 25 

( De l Bar 


i i ) 
Estir ed p ( 00d ¢ } the yar se ( color ‘ he luring 
nte 1939-4 
| ) ry , P , ? } ( 
| 2 ] / 
ta) 
( 
ay ’ m4 ri 
} r 2 4 0.02 
{ 2.8 7 0.0 
) 5 1.8 61 ( 
( 2 | 16.8 64 0.2 
7 if S & 8 69 0.72 
“ i 51.0 71 Uda 
) 99 | 15 .¢ i4 0.f 
10 1é 76 
, i. 
70 
2 ‘ 
13 : | 25 . RY) ) 32 
| } ) 20) 5 2.79 
I fig 2 t lu eld t es Brown 1 Gevor (1934 
) t ul ) id, including 1 cubic fe The figures 
er ( ( ed to cords nic I nore usable By converting cubi eft 
‘ i ‘ } oh peres of the r solute } yume of small mate s 
counter-balanced cord of t ger material containing g 
! lu I e! thar es lle el (se ) sion factors lal 9 
i S10 give ior ¢ llame r class sper The voiun st 
i I it even t ug some p ons vecasionall vasted 
e-hal les f P n Washir M4 l rh 10 was removed early t SE 
winter, so SI po to obtain two year’s d 1 cutting for the winter food supp 
The at is mainly rl growing l eo brush and trees are found g 
the small streams Che dominant plants that are available for winter feeding are Crataeg 
sp Saliz sp Popul emuloides, Rosa sp S ympl ) irpos sp 7 ypha latifolia 1d seve 
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The song never was heard earlier than5 p.m. However, it may have occurred in the d 
and have been confused with the voices of 30 to 40 linnets that spent their time near 


and on the window sills. The song never was heard after the radio and lights were turned 


off for the night, when the mice came out to forage. 
The mouse’s voice was clearly audible in an adjoining room 15 feet from the radi 








Its song resembled a canary’s but there were differences. The range seemed shorter, r 
ing notes neither so high nor so low as in the song of the average canary There were fi 
trills and grace notes. About eight notes seemed to comprise the mouse’s pri l 
but generally these were somewhat embellished 

The mouse’s song was not quite so sure as a canary’s; it lacked the bird’s bold, s} 
ittack. Also it lacked the canary’s almost metallic brilliance. The tones were war 
more obviously coming from a throat of flesh. The song had a poignant quality, ir 
small way.—Satity CarricHar, Room 302, 628 Montgomery Street, San Frar 
Californie 

OBSERVATIONS ON THE SHORT-TAILED WEASEL IN CALIFORNIA 

While camp it Woods Lake (altitude 10.860 feet) in the back country of the K 
Canyon National Park, Fresno County, California, the writer found a den of short-t 
weasels (Mustela cicognanii lepta (Merriam)) under the partially dead, hollow 3 
trunk of a large fox-tail pine about 100 yards south of the margin of the lak« he pres 
of weasels in the vicinity was suspected before they were seen because of t ecas 
excited chirping of white-crowned sparrows (Zonotrichia leucophrys) in the near-l 
thickets. On August 5, 1941, a weasel was first seen in a willow clump ni he cal 
it was being pursued by two white-crowned sparrows. It ran under some large rocks 
the water’s edge and was quickly surrounded by four members of our party In the 


15 minutes several photographic exposures were made as the animal climb 
rocks iooking tor means of escape 
\ white-footed mouse (Peromyscus sp.) that had been killed several hours bef 











secured under one of the heavy rocks with only the foreparts exposed. The weasel pu 
the dead mouse free while the observer was less than two feet away. Thereafter it yking 
for a means of escape the weasel sometimes appeared with the mouse which it held jus 
back of the shoulders When our group retired i few feet, the weasel, after careful re 
noitering, returned for the mouse and began running at a surprising rate of speed throug 
the willow clumps, and using all other available cover, to its den 286 yards aw 

At 10:30 a.m. the next day, a weasel was seen returning to the den with a sl - 
mouse (presumably Microtus or Phenacomys) held in the same manner as was the Pero- 
myscu The weasel stopped, looked momentarily at the observer who was less f 
feet iy, and entered the den. It might have remained longer had not a Clark nuter 
(Nucifraga columbiana) dived threateningly toward it from a near-by pine 

The hole that the animal entered under the tree was scares ly an inch hig nd tl 
inches wide About ten minutes later a full grown weasel peeked out. No weasels 
seen again until 2:30 p.m. when one came out but was frightened back by the nois« I 
camera shutter Almost immediately a young weasel, scarcely as large as 2 house 18 
(Mus musculus), came out of the hole, sniffed the air, and slowly crawled in agall Its 
short black-tipped tail was scarcely one-half inch long. Twenty minutes later jul 
weasel eme rged from another small hole in a hollow « X pose d root nine feet away fro ul 
hole first discovered It reentered this hole and no more activity was observed up to7 p 
\ small pine cone was placed before each entrance when the observer left 

The next day (August 7) before 6:50 a.m., both cones were moved out he entrances 
The cones were replace d and were removed again before 8:15 a.m. when the observer w 
absent. At 8:30 a.m. a weasel came to the den with a half-grown mouse (presumat 
Microtus or Phenacomys) and entered the small hole in the hollow root \ few second 
later scratching could be heard and a weasel was seen through a crack in a large root At 

} | f+} 


he same time similar scratchings could be heard in the hollow part of the trun! 
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ted before 11 a.m. when the observer was driven to camp by 


1 1 
ad both entrances 





At 2 p.m . ett t ien | t! ( rth entrance \ 


P / sp vhich it ittempted to 
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which of necessity must hoard greater stores over a longer period. Examination of thes 
pouches should be made by field collectors, for the contents often give a clue to the type of 
food that is eaten. I have removed 13 seeds of the jewel weed (Impatiens biflora) from th. 
pouches of a deer mouse.—W. J. Hamitton, Jr., Cornell University, Ithaca, New Yor} 


COYOTE WITHOUT EXTERNAL EARS 


In the autumn of 1941 agent Robert W. Sears, of the Fish and Wildlife Service witl he 


quarters at M Ly bell, Colorado, collected some 300 coyotes, of which one was 





external ears. He writes that “‘they were partly formed under the skin of the head but had 
never broken to the outside CLARENCE Corram, U.S. Fish and Wildlife Service. Wash- 


ingtor mC 
ARMADILLO EATS YOUNG RABBITS 


The food of the Texas nine-banded armadillo (Dasypus novemcinctus texanus) is general 


thoug ) consist of insects, other invertebrates, and some plants; the following observ 
tion indicates, however, that their food may include also mammals. 

On August 29, 1941, the writers were at the camp house of the Piney Creek Deer ar 
Turkey Project, nine miles north of Camden, Polk County, Texas. About 9 o’clock in tl 
evening a shuffling noise was heard under the hous« Presently the animal making tl 
sound moved out from the house about 20 feet to a small shrub. Almost immediate 
squeaking sounds were heard. On investigation, the writers found an armadillo eating 
i young cottontail rabbit (Sylvilagus floridanus alacer). Finishing this rabbit, the arn 
dillo began on a second one that was lying nearby. The manner of eating was simil 
that of a hog, except that more time was spent in chewing. The armadillo’s teeth apy 
rently had little effect, but by continued chewing the food was softened Small portions 
madillo’s front feet held the food on the gr 


pieces an inch or so in diameter were too large to be swallowed 





were then pulled off as the 





While consuming the two rabbits, the armadillo paid little attention to the be 
flash light held within a foot of itshead. Likewise, it did not appear disturbed by convers 
tion. The armadillo was prodded twice with the flash light. It sat up on its hind legs 
defensive position, but, as it was not again disturbed, it proceeded to continue its feast 

Further observations revealed an uprooted grass nest, with another dead young rabl 
inside it. The rabbits were ail about four inches in length with their eyes not yet ope 
The fact that the nest was torn up and the dead rabbits severely skinned and broken sug 
gested that the armadillo had dug into the nest and had killed the victims with blows of its 
heavy front feet 


During our observations the armadillo finished eating the three rabbits. It 





five minutes to complete the meal.—CoLemMan C. NewMan AND Roun H. Baker, Tez 
Game, Fish and Oyster Commission. Lufkin. Teza 
SYNAPTOMYS COOPERI IN FORESTED REGIONS 
The note by W. J. Hamilton in the Journal of Mammalogy, vol. 22, 1 2, on the 
currence of Synaptomys in forested regions suggests that additional data on this subject 
may be worth recording I have pertinent records from the region of Lake Temagami ar 


om Algonquin Park, both in the District of Nipissing, Ontario 


The Temagami area is virgin Laurentian pine forest with practically no clearings, tl 
only open spaces being bogs and a few bare, rocky ridges. Algonquin Park was original 


of the same character, but has been cut over, and the present forest is largely second growt 


maple-birch-hemlock, interspersed with numerous grass-grown clearings 


From Temagami I have 22 records, 11 males, 10 females, and one of unrecorded sex 








6 males and 4 females were taken in dry woods, mainly red and white pine with a sprinkling 
of other trees, and with ground cover that ranged from fairly dense to sparse; 1 and 
females came from dense black spruce-sphagnum stands; and 4 males, 3 females, and tl 
unsexed specimen came from more open boggy tracts, chiefly among sphagnum under 


Vemopanthus and Alnus in the transition zone from open bog to forest 
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rom Algon 1 Park I have records of 10 males and 3 females: 6 males 
re caught ' prevailing type, the ground being covered by 
1 further protected by abundant maple 


le seedlings up to 3 


and 1 female 
a thick mat of 
spruce-sp! 





3 or 4 years old; 3 
ignum stands; and one of each sex was 
among grass and bracken 
Thus 5 specimens / 25 were take 1 the forest I was indeed, sur- 
$ t i t this id ny spec interest, since during the 10 summers 
I} trapped 11 ni area, I have come to expect Synaptomys anywhere 
ig I er has been commor It may be recal 1 in this connection that W. |] 
Saunders (Notes on the Mammals of Ontar Trans. Royal Can. Inst., vol. 18, pt. 2, 1932) 
In the north counts é nds them almost ¢« rywher view with which I 
z A. F. ( ENTRY, University Toror Ontario 
ABNORMAL COLOF TION IN THI PRAIRI MO 
On May 18, 1941, a male albino Prairie Mol on 
g up ne ( 


Ip, Williamsor 


» 


quaticus machrinus (Rafinesque) 
is, by Floyd Hogg, a student of Herrit 
I l Norman A. Meinkotl brought the mole to the museum Its 
g most pur hite ventrall ‘ f { ’ toward yellow-orange tones 
+ +} } yor ' | he mid-ventral line from t 
r EY the sternum to about the rt 1] ¢ bdom«e 
$8 n is deposited in the museu the Southern IIli Normal University 
: liz E. Lenp! CockKRv} SINT V . nd Norman A. MEIn- 
1) Z log Ilr / t Tlir Oy n. Til 
POCKI MICE IN CRATEI NATIONAL PARI 
S cord the presencs the pocke ise, P 1t} pa in Cr I é 
I P On Jul 31. 1941. tw specimens eT ‘ long the —y edge of 
Cre ( r the 5.500 foot level B re lac ting females and bot ‘nm af 
stag pregnal One contained fou e six embrvos 
easurel t large vel rotal lengt 5.0; tail, 85.0: hind foot. 22.5 
2 These dimensions are smaller hose published by Bailey (N. Am« 
D0, Pp. 247, 1936) as repres tive ( Pocket Mouse, P. p. mollinpilo 
I ) kK } Lake are 
plant I this are ft ¢ te L eN P e the lodgepok pine (Pir 
na), way current (Ribes ¢ m). and B , rahhit , 
| S g pow 1¢ pun 
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REVIEWS 


Poole, Arthur J. and Schantz, Viola S. CarTatoc or THe Type Specimens or Manas 


IN THE UniTep States NaTionaL MuseEvUM, INCLUDING THE BIOLOGICAL St 
LECTION. Bulletin 178 U. 8. Nat. Mus., pp. I-XIII, 1-705. 1942. Price 
Documents 

The list of mammalian types in the U. 8. National Museum which was publ 
is here brought down to date in a thick volume, showing much evidence of « 


care in preparation. Like its predecessor, it distinguishes types received 


Biological Survey or Fish and Wildlife Service and those from other sources 


esting to note that while those of the Biolgocial Survey constituted more than 





in 1909 (713 out of 1405) they now number less than half (1326 out of 2824 
total number of types is 1419, from 1405 in 1909 to 2824 in 1942, truly an enorn 


doubtless not even approached in any other institution. Various interesting 
not 


especially significant inferences can be drawn from these figures. The ay 


increment in types is about 45 divided between the National Museum prope! 
logic il Survey in the proportion of 5 to 4 4 rather hasty and probably inac 
f synonyms reveals that 243 types or about 9 percent rep t 


present names either 


rded in some quarters. The proportion of these that are recent | 


ut is perhaps not large Every order of mammals except Monotrem 


cide ind Sirenia is represented and nearly every 


however, not even a single type is included Rodent types number 1595 or 


half the total, carnivores made a poor second with 370, followed by bats wit 


sectivores with 221 These four orders, therefore, include about 85 percent 
The names of the types are entered as originally proposed with full citatior 
indication of nomenclatural changes and present status with authorities. Tl 


ible amount of valuable bibliographic data is presented An innovation in 


s the wholly alphabetic sequence not only of gener nd species. but Is 
families Except in the case of species and subspecies, this seems to | 
idvantage in lessening the use of the index, but it avoids the choice of an « 
ficatior Appended is a list of missing types (only 23 geographic cor 
list of collector i 


The boo shows every indication of thoroughnes ind accuracy an 


authors WILrrepD H. Osaoo 


Elton, Charles. V« Mice AND LEMMIN« pp. 1-496, 21 figs.. front 
Pres Oxford, 1942 Price $10.00 

Fluctuations of anin populations have lon tt ted the attenti 
into the underlying principles and causes of such phenomer 
or three decades ago. The present compendium, written | 
branch of ecol« therefore, is indeed a timely contributior 

rhe volume comprises four parts 1) Vole and mou plagues ! 


llife cycles in Scotland and the Seandina\ 





instructive as therein are discussed the methods of pop ilation analvses deve 
ind his coworkers, methods that have been utilized and modified by Ameri¢ 
Violent fluctuations in numbers of rats, mice, rabbits, and grouse are bette 
, 


in some other animals, since the high reproductive potential in such forn 


} 


interval between peaks to from 3 to 10 years, making the “‘plagues’’ more con 


their fre quency, but fluctuations are by no me: 





is confined to such prolific breed 
natural predators, as the bulk of literature on population dynamics might 
Violent fluctuations also are known in such slower breeding species as caribou 


horn antelope, hippopotamus, zebra, and others. The long lapse of time 


we4#t 


however, obscures their severity and rhythm In the “‘hill country of Texas 





y zoogeographic province. Fror 
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residents maintain tl ta di ofl | deer in larg numbers occurs ibout every 20 
25 vears, hence from two to three times in the average life span of man 
‘he causes of fluctuations are not well understood, nor does Elton discuss this phase of 
problem as well as the reviewer desired Disease and dispersal in herbivores and lack 
n predators appear to be important reducing agencies reproductive potential cata 
population upward when conditions are favorabl 
} ewer regrets that the thor did 1 ! chapter to sum ng the m« 
pu yn cycles, ever houg! I } e been ir me ion to give all 
cl sum! ould ‘ ed the value of the contributior \ 
| : aiiuenal ee an af tha les ng in Ung ir 
| ¢ Tr} | but t mu ( 8 il rmation in 
th, ’ } +} ¢ hl Chi to the reviewe! 
ae ‘oe wale rmation. well 
| ig é he f | I subjec Che 
‘ he « mend | ) lation dyt it rr the pains 
ae P } d publ i of 4 olum«e 
| } } ' , complet. 
| ‘ | 
\ u B. D 
Walls, Gordon Lynn. VERTEBI I ADAI Rav! Cranbrool 
| } ’ f } | 
| he bri ng off th 
| , P re 
g se long « ig smile i 
’ ES 9 m ecologists mal beh 
[ : Of n for morphol 
£ 100 | eve! biolog ! er t hose biologists 
nd whose interest in the « | been tempered accordingly, 
he when the first make the quaintance of this handsom« 
I } is pres I ( | instrume hat happens 
ebr I | he equipme vith whicl 
mae f, ee Dr. Wall book on the 
pated the g nely fas ns he auth reatment, or the 
DI ( or } t} } g I in | nd rh years 
! I int he prepa! OI I lume I reflected on every page 
} 1c his subjec nt I sectiol vhich | r the titles Basix 
Sy respect ly r} ction presents the 1 ssary fund 
( re fun oning in orig ( tl ertebrate eve lr simple language 
reme! ( irefull planne ar ng na diagran The human eye 1s 
) pic ertebDrat isu | rm ble subjec Oo optics 
| re long t morpl ) \ separate section is devoted to that won 
| one ton +} ertebrate 1 he p ce states tl the author 
I ! ‘ if knowledge on tl de 1 tl the contents oft the usual 
n blolog ne l I rhe re rd that this ts literally trus 
r ection presents pri ot t eye in each « the vertebrate 
} I ring ¢ he rphologvy « he « ipon problems of vertebrates phylogeny 
tl ectio nd the rich 7 | n tl field will be revelation to 
r Sor ill doubtles ybiec to the f eaching conclusions Walls has drawn 
nhtl Imo vi dat bu f \ a ble to offer more convincing and more 
ou ! rgume! 
| re ectic ounts for 1 ( f the bulk of the book It is in 
, sec t} the uthor has abandone the classical comparative approach 
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to his subject Most morphologists are so steeped i 
tion the familiar fish-to-man hierarchy of many 


they are blind to the fact that this is only on 
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11] tior f ada 
question ¢ a 
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Quarterly, vol. 2, no. 2, pp. 17-19, illus April, 1942 








158 


BELLEVILLE, I 


? 
\. 





JOURNAL OF MAMMALOGY 


Neue Versuche auf dem Gebiet der Fahrtenreinheit und des Identifizierens 














auf der Fihrte. Zeitschr. f. Hundeforschung, Leipzig, n. F., vol. 13, pp. 17-28 
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echnique for marking squirrels. Jour. Wildlife Management, 
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287-288. December, 1941 1podemus sylvaticus , 

Miorrison], P. Clirossr [Review of] Furred animals of Australia, by Ellis Troughtor 
Victorian Nat., Melbourne, vol. 58, no. 11, p. 184. March, 1942 
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